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1 0 0<oaa©l/4Sr£R«»l l©**raiFfci- 

5. 




da 

*fc 
e 

o 
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(2) 

/ 

[4$tttt*:©<6ffll 

(a) >t**j»rS3feaB, (b) «U»ffitf>glc£o*^ 
Tftfc U JiE3tat*r*«llA(fic*K: 

•C*HMtBff HMt-t-S (c) ±B3teW*»feO 
IW** 2 ] ±E±&tt£E©££Ba»l±> *J8*tflnfc 

«©*• 1 / 4 TNfci r t fc i-SW 2 E*©H& 

(a) 3fcfciMtti-5#fflU (b) _tE3te*[fc*HM*iete 
R*t«L (c) _h«B3tHR*»e><03fero^-C. ttRMtEt-RB 

(a) JfefcJMrt-SftfflU (b) ±IE3tWi>e>©3tSr» 
HUHEfcllMH-*±RlM*, (c) ±B3W»*»b©*«> 

f*5EiK©RSWSlBo 
EfSWfiBSHgEBo 

Bl-iBB LfcStffifllT?*) S d k S:««ti-5»#* 6 IE, 
«©I$SI3^B. 

- 1 &!&mk-rz>n#*$. 8 x»± 9 E&©i$w3£a. 

[»*« 1 1 ] ft fc^fllcfcSttftbKAHft* !» 

[M*4 1 2 ] £T©tt!iKtl$l£ y v^tt*E^t 
L fc t Sr^1» 4: i" 5 W#« 5 EfOi^St. 

3] ±Ett*R«litt, JEfc. ±E#» 

ilK:Rlt***ii:*r , IWI4:1-«BI**9B«lOl»WSS 




2 

Bo 

Bff*uv^i*r««t-t-ftll*«l 3Ett©8WH» 
Bo 

(a) 3tSrJfcH-f-a*W. (b) JbE*Wi»&©**K 
6 E*fc©flB9^B. 

It*** i 9 ] £JIT©«* Sr HRE«* 

(a) **ttiti-**», (b) JblEttaRSrtWHAtffifc 

JUL t ttflEUttS t © M Id ffl R Sr # L fcHteffl R (Ml, 

(c) ±flWiP»K«»tfe*u» ^.^Sg«/5 s ±ElHl^fflR 
fl£*.©*HMtfl5K:iSV HNOft&ttB 4: JbEM P ®K 

(a) 3t**»i-53t«. (b) ±E*WS:*t'CHfi:1t 

tc, RM^©— »teWP»*r*Ufc*iB*l, (c) ±E 
^ffi^w ^ P §B t ttRSdt B©W KiKI* b *t. -tEM P SB 
©fflS^.M4fi^*^5:l#o^®^o 

(a) **r*J»t-f53t«» (b) ±EJt«*»Ka»B5K 
3S^ftiJ©aS^^5i:Bt-i2B «BR*tffi«KiHPi»S: : & 
-T5[H]^fflRf$lt, (c) ±EiaiEffiP3#«S©HP4»*» 
±EH*SHI P3^© : ftfi5Wffi^3£'' ^WOfttMA*. "CK 

-T5 y ^^©P3«SW^ (d) ±ER#tSW^©Pja 
P «B t «EBR«tBH«5lW hft. ±EM Pa5©B&+'M4 

[11*352 2] «T©5*£*^5J!PJ|gfi 
(a) ^SrttWi-SJtW. (b) ±E#JS£tt&*'iM£B 
lcgaB-T5 4:4:t(c > t<W4B4:«lttS©rfl^, W> 
St®(DS4:BS^LV^©BaP$l5Sr#L^ao@t> (c) 

B4: ±EM PgB 4: ©g§«lci$l3f4fis Lv %u vX 0 
[|f*JS2 3] aTroSf^SrfrrsWKSB 
(a) %*m%1rZ>%M. (b) ±E3tjR4:*B8ltffi© 
WtcKttbtu, ±E7fe^SrB§».^fi:B^iaBLfc±^^ 
so X s (c) ±E3t*©*BB3*iB*»fej*^«^l9!ltfc^ 
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(3) 



±E3t«*l&«l^ttll»wBailL*:*l*^vX, (d) ± 

[ft*>S2 4] £AT©S***i"*WW3S* 
(a) ***«i-S3tjR, (b) ifa*«*:»**ffi11 

f-saa bfc^ ii*2 ottttstt. 

(a) 3te*r»at-*-S3te*U (b) ±IB3WK**llMtaiK 
jgi,Mffl©te&£teBK:B2@ U *«U*aHfciEvH«K:H P 

(a) 3te&JMt-*-33taiU (b) ±ffittM&lfc*<CM£g 

kkhu «BR*ta5«ifcMpas:*ri"*#ai*> (c) 

[000 1] 
[0 0 0 2] 

[1i£5fe©i£fl5] (H2 9f4, ^ft±jj(E©3«*^:«0tRft7' 
ov'x^^^Lfc'bCtfoS. 121 2 9 14HJ5S&©* 
(R) , i (G) , t (B) ©3 6©«»^/WSr3t« 30 

3R©*jfcB-C*>5. H2 9C*^t, 10li», 11 
(iRltifts 1 tt3t« 1 0 t Zfcftim 1 ' 1 *» fc 5 *W 
ft. 2 tt*©*HtRl«e*t«> 5 7-, 2 1tt3t«10© 

y^^n — f.^^7-2 1 Lfc#6, »fe©3t 

3 1 MO*MWM-5»2 0^^ '^'7- 

*3J;u 5 ^2©^^n-^s/^5:7--e*fe, W-fet-# 

;U3 0, 3 2l;«t5fc*©Rtt5 7-> 4 0X^4 
1(1, ttfe. Wfeffl©#«*^*^3 0, 3 1. 

^ 7 ?i7- 5 0f±^3©^^a — T y9 5 9— 4 

ox^j*$nfc®{tS:^^ v-^e 0fcJ£*S^1-*S: 

fe, ,ffefflro»i^^3 0, 3 1, 3 2f4, 3t«l 



BUSHT^*. *W1 0A^Sf^^5 0£ 

[0 0 0 3] 3ZMV> 3 ^^©fteT'P v>i ? 9 

}CO^-ttW1-5„ Jt»* 1 14, »10t 1 

l (13 2 9 fc^xte^B&^ihxv^^itfrfri-^M^ 
*s*5tr4asptT<cfiferolBit3t 1 0 0 SrlS**-*"*. 3t« 1 

1 0 ©»*tf ^SrEIti" 5 w t 4 9 IMSWCfcaflR 
*bfcl 0 oa*#fcft£. 

[0 0 0 5] ffiUW3fc 1 0 0 tt, # feftSriSil U St&ft 
JfctfffcfefcfcRat-* - ** 1 ©^ * » — (y 9x9-2 

^y^$7-2 2l:J:oT#, It, #©30©!£feftl 
0 0R, 10 0G, 1 0 0 BtC^ft^ixSo ^©#6^ 
Hlfe3tl 0 0Rfc#6©*fe*l OOBtt, #*s*t5 
7-2 4&tf2 3»Cio-C7t8S*r^^^tl/> ^ 
©ffe*10 0Gli, H2©^^b— >f 2 
2(cJ;o-C)tSI$r^^btt-C, #®fe^*fJ^i"^*^ 
*/V3 0, 3 2&U ; 3 1 lcAW1-5o 
[00061 ^U, «|/^3 0, 3 1, 3 21: 

rt©-fef3 %-frb7*=<— K$Hfc#*fe©B*lft«^ °* 
i&Tfi-tZmSk'**'^^ 0, 3 1, 3 2 5riiog1-5r tt 

<t9, 3t©»a©fw»» o*9 3taew**»t*. 

#gk©*3» »4©^^o— <s/^59-40. 41 

[0 0 0 7] 3tjE«^fflv^*T/-Ct^S«Eft^*A' 

%--* z r4v9 (TN) ^^^^©Sb^tftBJIUX-fe?) 

tt, /hWie^^x ¥^2f 12^14 BWJiR, pi). 
(H30tt, ?gft/<^/v©EnAP«JE*7 (=0) o>»fc. 
Ai*Lfcft©rt«7t1£ (X»4ffl*^) fc±9Elftl«07 
t* > 9 fa P K ?S o fcffi7t3t©^-* 5 aii t > 9° 

Tl^5. ^IC|2|3 1 14. «*^*A'OHl*B«E*i / «>» 
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5 

-eSilfffeJxS (^^^5) 
[0 00 8] TNSiSft©>JW#fc LtMftfiJtJfcf; 

-T?»©t?, tSA^/Hi: £ 3#3EIB¥»©IlHfc7ISfifcfc* 

[0009] #9^-*HKS**'<*A'tt» r.©i5* 
n tk y ^-td^m s/ * «*©3«»'h«+© 

?$,fi ! #T-©ia?y&SfM-<fco-C^'(l:£iir, -t*Ucfc3ffi 
^©^kSr^-f'S t©T?fo5o ®#©PPAP^H-CV« 
tW*7WMWt* tfcfi©#;WttBI3 2 ©£5^, 3p« 

SSi^PP*P$nfc*v^«8-C»±, /h}S©^!Mi* s ia 3 3©«fc 

/mW^WM. 1 9 9 4¥4^ 2 2 B#)Kg» P 3 
2) o 0 3 4 ©J: 5 **J*fci-**:» JM**©^** 5 
*V**&fctt\ S = ^F7^ h©^3t*s#P>n5 (# 
^ifcSjfc : ^ift^feX-f tfciS£|fclM£P 
rtBtlUS*, 1 994¥H^1B» P2 
2 9) . 

[ooio] &lw, jtefflfco^Tifc'**. tscmm&Ay 

[ooii] — +»4B5ftt3iaB>fe*»*fc* 
Ultt, Jt«[©*>fX4S^ct<J!CorU4 5. 

fctt-esfcv. *fc> ^©JW^ftaUEfcatw©** 

jRi-Si^WKiJtai^ftS^Si:**. 0 3 5 1*. 
«-«©^«©Wtt4r*Ufct©tf*S. feta##iI3fc 
>*/w>9>f K#»©*fi\ *=P$M©*3(Mfr*S#i- 
*Ui, »«©«**fcJ:o-Cft*4T-**, BP^^ * 
IflilS5mmi45 0 0 3 6 tt\ 2 5 0W> 7~?ft 
i> mm 

*5^T, OtU 1. O^T 

©SSdffH, i. o&S¥i ufc**tt»*&frofc#tt-c 

[00 1 2] 03711 t**©?S^7*Di?3i>^tCfflV^ 
ibft-CVS 2 5 0W©^^7^f K)¥J?,©0T-fc5o 

r©^?/v^7-f KftWtt, JtWi o&tf£RMIii i 




5 

8 Omm (8 cm) "C*fo5o 

[0013] 038, 039, 14 011 &£© 

0-Cfc5. E9 3 8 liiSJtftl 1 

iSlrttkWftKlWtt***** 1 ^ *©** 
{fcWCJtaRl OfcBHUC^S. 03 9 ©#£«, 03 
d 8lC^Lfct>©tPHt©^-C*fc?>A 5 , ttttSfttftl 6 
b #»!>«©»*&* uc^S. *ftR**«tt*W*»6 

»w«-e#4. 04 oK^i-a^ttiBWJW^wafcW 

W/WS&Ktt, m#t/h*K*KJ*»©3t*aifl #4* 
mJt3t*£BWi-5=FiJsfll 2S:*L*:'b©"C«>5. ^© 

[ooi4] ^*©&^Si£&^^**' ;: * J, ' x '< : 

l/XSrt^i UfceiS*^*©K!tH-*s«'^. £R*t* 

\ZVX. Jfk&T^-t^ YV ?9 (Telecentri 
c) *fc3&-3tt» 3t»fC***9W]«W*fc-*-*^ 

[0 0 15] 7"U-feV h U ^^^^4oV>Tt>Pn^* 5 fc 
S. i^r^ybyy^tlt 03 7© 

^^^©§P^*^tli57t(4 3 f ; fTT'(4^<«f4?r^ 

htba s r (CliiglJttfiJ-rS. 
[0016] rUryhy .y^^tS^^t, T-^ft 

i s&mmxbzmy. ««©**«id »*r*F«6Bfc 

^R*ttt©EaDmSr*)5Saf**< 

ft#6Sii?^ft if ©»fflt5R : F-©t l F*«iH«: 6 « i i"S t , 
iRWIS©K@(4s 7—** 5 mm©**. 7 

h 2 £*T©&*©±R*t&&<£ 5 BR 0 » 7 . 
5cm.(3^yf) UAT^ttt?t^^©T?*>5. **J» 
T^^-9 hJtH iSJM«l©eaDm/*S4t*©** 
Lm-C^^n^fi-efe 1 ?. tt*©3tWt?«. H 3 7 fcv 
i-J:5fciRlttt©7o>'h^^KS:)t»l 0©{57:«J: 

[0 0 17] Sot, fWtyhy y**fc*SliVCtt, 
X^^f < 7i 5 t T F T © 3 * h 7^»t "Cfift 
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(5) 

7 

<» JSS2«Wt<D=»* MSfl>fr9ia#3^gttdS;fc5. W 

(ti? y s i) *sa»t»*)5#» #y s i »±, 

v (o-s i) tfSfUfflsavcv**. mffis 
iSlEojRSi-'^/vro-U-'f x»±, M^f^£. 3^fyf (7. 

6 2cm) . fc*^**, 3. 26^yf (8. 28c 

m) -efcs. 

[0018] 0 3 7©-r u-fev-b y v9%<r>%W-^-. 3 

-fV^&V^L3. 2 8 V^O**^*»^»> **tkW 

— tM x©7 ^ /v^^^jiffl ufcjtew t m*'***' t © 

7. 6 2 cm- 8. 2 8cm©^H:, ±8 
[0019] X*s 1 . 3 V^mSE £ # y S i 

fcv^t*cft<5. ttot\ **y-v-h©»£©'(ST 

[0 0 2 0] 

SAT©* 9 fc«H#*>ofc. «f 1 OiWttJMSKflt^fe 

[0 0 2 1 ] •S20«Wti3t»»fe3Skl***»'fc**»* 
A<3p]ffli-5iv^*-e*>5. t«*.tf» 3t«©*#*fc 

*c ± 9 Kit S *u 5 a* , 3t«fc*R© * * * * s * * * 
*:<D%.%S%fr%U%%\^& 9 D*££frTflJ7J*c:ttJM£ 

*c lifting©-!^ Xtt-jeetTfc-t-s r £ ftv\ ft 
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[0 0 2 2] fR 3 ©WJW±» m&7n*S*9 9K-M^& 
j«-C*S. «*/<*A'!P3 W Vft-h 1 W vf«T©t 

fc 5 8UK ETF© * xic-f 5 r. £ * s -e # * ^. r. © J: 5 

*c ?&,axn *s * *im x^^ofc^Bj^e 

SrffieUj:*ttu»i^^^^£<'^^a* s ^-fS. ^*t> 
X t JSA^^-'K^I^^ X*c?\:^ t£^ith 5^£*- 

h *ci"5 fcfe*cP.B.B^^»wM«^ 5 a*^5„ 

[0 0 2 3] ^4 ©!Sffl*i> *DSi ©ttft^+A'fcH 

[0 0 2 4] ^5(Dllffl£b-C, ?£5l5©7t8S^*wfflV^5 

*i£\ ±K*t^©A7t^b*^-t* 5 ^*^ T '*' ;5 '> 
[0 0 2 5] -©3IW*±£lJi©«t5^iS)S*»^i"5fc 

[00 2 6] 

(a) %*ft%-rz%m, (b) *K»ai©«fcK<J^ 
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(6) 



TWJItMtSiK^ (c) ±u%m>b<o 

© % £ ±ia±RW^R *t * * 5 ttft KAttft. 
[0 0 2 7] ±ia±K»«t©*^E«tt» ttRMtffifcKl 

[0 0 2 8] ±|B±Eit«©«jfeE«»i. «lW*iBoa 

© H& 1 / 4 T? $> 5 w t £ t 1" 5 o 
[0 0 2 9] r.©»W©uawSS«tt» £4T©K**r*i- 

(a) ftfc#»i-*5te*U (b) ±B3te«fr«lM*iiK: 

[0 0 3 0] r.©»9B©flSW3£«»±» EAT^S**^ 

(a) ft*JMti-S3t*U (b) ±e***fe©*** 
IBIt1BKIlMti-*±Rl«t, (c) ±IE3fe«*»6>03t«? 

[0031] ±iatt«R»*r±, ±iE3t«fc*RR«ai«) 

[0 0 3 2] ±|E*R««IS:*WSra *) JtiCiE^® 

[00 3 3] _hfB*l9ieatW»*. ±B#»triMS*tt« 
[0 0 3 4] ±E*l«jRAt*r±. ±IB*««:*+««Xt« 
[00 3 5] ±»HMbRl**E«\ ±B±Ba*»*»fe*l» 

[00 3 6] »1>**«fc*>5*tlbRl*««r y V^#t 

[0 0 3 7] £T©ffiSfc>xAtt&£ V vSWmmh bfc 

[0 0 3 8] ±SBliB)Bat*H±. 5Efc» ±lB*«*»b© 
3t © 4 1 •CttRaitffi fcES&BRIt * ft * * * ft £ 

[0 0 3 9] ±E±RWtl©«*a3* s *lW*iB©ft K | Btf 

[0 0 4 0] ±IB*«jRflt»tt. ±BiRW«fc±5* 

[0 04 1 ] r o«Wrofi8W«*t±. «T©S***i" 
(a) 3t**iti-53tW. Cb) ±E3fcW*^0**K 



tj)3tro^'>ft< k fc*Ha«BifcE«IS*t3ft*** 

Art UTttlHWiiifcffl*"^* u 
[0 0 4 2] ±iE±KM$l(4. ±E#WfclMSjfS<fc«fc 

[00 4 3] _hlE±RH*H*» ±B*«t*IWHBfc3» 

[0044] r. ©3BW©Ha9IS1Ittu EAT©S££WT 
(a) tt*flc*ti-*#HU (b) ±E3t«*r*l»l*iBK 

(c) ±BHn*WR»te>ft. ^^EW^-tEISMEWn 

[0 0 4 5] c©*W©BRWK»4» £AT<oS«^^i- 
(a) Jt«rj»»i-S3t«. (b) ±B3fc««r*t"Wfi« 

©B&^,M£ei£^/££Wo;$$)E^o 
[0 0 4 6] - ©3g^©H?.W?£«^ SlT©***#i" 

(a) %*nm-$-Z*M. (b) ±C3teW*r«lMtBifc 

b ±mmmmim<D®.mttm^ MB©**** -ck 

It e> P fc «HWt ffi «? IB fcK W b Hfc M D $P & * 

30 y ^^obimbwb, (d) ±ian»RM^©^ 

p t BOM ICKW & ±EM R ^©RS* -Mt 
[0 0 4 7] r©*W©!»Wlfi*tt» £lT©K#fc*r*- 
(a) **Stlti-6*«» (b) ±B*»fr**'Wfc« 

^see-t-stttt, ^-wist^RB-Wffi©^^. *i» 

Mffi© ; f2i:B&^Ui/^©^P^5r ; t'-^*ffi^ (c) 

a t -hfSM P U t © SE»- (5 I- <» 
40 [0 0 4 8] ^©^PJ©RB.ia^Stt, SITOK***^" 

(a) (b) ±ia«tW*tB© 

X, (c) iBjtWotftlWWiB^feavMPifcK^fe^ 
±!2^^BS«^fi tc B£Sl-fc«l*u>X, (d) ± 

[0049] r ©«W©BaW3S*«> 6AT©5*Sr*i- 

(a) 3tSr*»i-5*W, (b) ±1B***lM*£<fc« 
so l^SfiS LfcH 1 k % 2 ©*jt^ffi^-» 
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(7) 

11 

ioo5o] z<D%w<omwmn.&* «at©k*&*1" 
(a) **»iti-5*«s (b) \&%w.*mMmK 

«fc*Tl-5liHB«PHMft, (O JtEWlP*k*IB«iB 

[0 0 5 1 ] ^©*W©ISW$S1B»4» £ATO«**#i" 
(a) (b) ±IB3tW*»t'£Mfit« 10 

[0 0 5 2] _hlBH5i*1ltt, 5EK:» ttfiM«5i:#«S© 
[0 0 5 3] 

[0 0 5 4] ^R««t©7«^K«ltt««»Wffifc!B*t*^ 2 

man- a. 

[0055] ^atll©«i*rai»*IWWiii®* 0 «» i 
«HMtffi©S©lfiil/4 07«jfeKPiSr , t>^ 

rile it), W»K!Efc>JH** 
[0 0 5 6] r ©»W©»W3S«tt£RW*H !: l §l * s l* P3 

t(-«t9s te#©*&J&fc#;S:**3**« 
[0 0 5 71 ^©»W©BRWKll»4»*Si«***«« 

[0 0 5 8] ^©*W©»«jR*r«»43t»i:4aElRltiB© 

[0 0 5 9] £©«H©3=R»»*£R«*«>ffl a ** 

<&9\ 5t$4JCjFj-r?)3t©ffltSr'h$ <"t"^« — * 
ftRWttttT ^ * hit** < 4 - k tc * 9 $ 

So 

[0 0 6 0] *t|!]R»«U±*aSS:7»^ttlt^BflH'*-* 

«Bao*-e*>* ©t?v * ttfcjt *3ttt t W 

[0 0 6 1] ffiWR^tt^ag^^-WiSJCffigb^ 
[0 0 6 2] *MibRW«»iMP«**^**< B ** e '* 




12 

[0 0 6 31 MftRlttttffcftfcSiHN ffiftRWH© 

RttL-cf uracil 

[0 0 64] ^-C©ffiWR 

[0 0 6 51 «j»Rit«Ef±*«d^*BBWffiKia*iH*t 
KTIfJfcll-Cft v BMt * tv 5 £ t *■ K Jhi" 5 1 * 

[00661 3L&fH%tommmmm<Dm^L^w, 

[0 0 6 7] ttttRat*tt±R»*fc«t *>«HR»ffifclS 
W$H4v^JtSr^-CiRlt^^R*H-5©-e3t«S*^© 

[0 0 6 8] ~<D&W<DmW'&M^ 
ffi^-T 5 ©tWStBCE^IW £HSfta 5 uyXU: J: 
[0 0 6 9] ±Klrtltt*«[«r**««KK«l' fc *W fc 

[0 0 7 0] :feRSmtt-*©7*£tt11fc*W*Sl«L 
fcElE* HttttT?* * ©"?> fe ©3tttfll#©7* £ 

[0 0 7 1] ;i©*H©mWS«tt01BMHff** ) ~** 
[0 0 7 21 r©^§B©l&^»te^E^*'k l ^ M 

% 0 7 3] r©5BW©l«WKll»±lsI<E«P3**«>-*' 
t){ttl*©7l^^****^* s ° **Ufc*tt»*iB« 
[ o o 7 4 1 r ©«W©BRW»ll»i*ffi* ro, t ,, W !fc * ,i 

[0 0 7 5] r ©»W©BRWW**»®*'* fc * Wi/ 

[0 0 7 6] d ©55W©RSM«1ttt— ^^ttWffi*®^ 
50 -o©^?JfJc^bX-o©RS.PJ^B*1f^^i*^ 



4# 63 ¥8-262437 




(8) 

13 

[0 0 7 7] - 038W©BRM»Il»ilHl<E*(lR** ro ~"* 

[0 0 7 8] ;:©*W©ISW*fctt*BB*© , t ,| C>fc** 
[00 7 9] r. <D&W<D®WmWte. Bft3* LfcfcflRlW io 

»«a»foia***i.*:*fc»i--c^^*K^« ***** 

[0 0 8 0] 

m«s0tj] 

HJStfiJ 1.01 l±r©3BW©IBWSS*«>-«*^i"l 2 l" e 

«Stt, l er±*l»Klt«lfc***ii"*« 100liM 
,<*,\,m<0%(DWMK&k fc5*MMtiE. 2 0 0 »±3t« 

ttwmm*bwmm i o o*t?©#is*-<?*>0 > r. 
« 1 1 ©djiisitfcs, 3W» i o \-m.mmm 1 1 ©« 

8c<fc>B&l ll;iJ:9R!W£*v WtftOWJffi 
l DOfcgMt**t*. -#» Ofi^ffi^i 6©f 

SSE$£ 1 6 tt*K«ril9*ttK*«*iB 2 0 04»b 

J*ffitt±tt*»iil*fc ± o TRW $ titt \> ^**r«c«iB*fc 
[0 0 8 1] B2I4H1K* LfcJSWSElKDJOTWI** 

ttfilra Lfc J: o fcftfiMtffi 1 o 0 oSt?fe5„ 
fcro*R&E«F # a /4 J; <3 /h3vM*&fcrittRM*ffifc 




74 

©j»jiME«F*r a/3i Lfc»fr»±*IWWiil!:^»**>' 
5 7 o%ffir«fc*svc< So iSW 

5#©tl-&tt^>1-3. 
[0 0 8 2] HI 3 (±^ro^«^ ; ffi^^1"EI"^*'5o 0 3 

E«F*s a / 2 ©*fr^f±3t«fw»U«*©/h*V^*s 
|±, fc£fg«F ** a/2ta/ 8 ©>PIWWfc«*W ^ 

/4»c-t-5©tt®St?fcSi;2| £ iM1-5wi:* s -C#5o 
[0 0 8 3] tW6UfcJ:5K:3Mlil3&»b»4***i'**tK 

r©#««rt«©ft£ (T—# 
ft) fcjfc09L£Satft«>ESi:-t«>T*'<* hit (£S 

iS»g©ISfc** < 1-5 r tWiSJtHOT^'* 

5. £WH«toE«fc** 

©JBEWfcJ: 1 l©Ma«S:3t« 

fciI5#Wc*E*E2 0 0*T?fc:i3$*., ±RWtt© 
o ft£*r/h£<1-5rfcK£9, £R*Ht©T*^ hit 

Ctli, ^KW^"J:?)SW^^^#<©^ s ^1 e 5 
[0 0 8 4] 6l±oJ:5Cw©ltlMl!K:36»*»*IRWiSti 

[0085] iRwaui^^ffiK^aiswffiroa 



ftim ¥8-262437 




• (9) 

15 

[0 0 8 6] H4ttr©»H<DjRIBKft©te«>fll'*&*F 

ISR?.*tffi<0@<of5l£ 1/4 t/«£5»feffi^*ffl>'\ bmbS 
[0 0 8 7] El 5 ttr 

[0 0 8 8] H! 6 |±i©»W©BRWSHl©«*S:^-f B 

[0 0 8 9] *iB*fc J: 9 RW* ^fc3ttt3t«*fc»±* 
ft 3 !J V^tD^ffiit^ffl<' N 'C^?)o 

[0090] m7tt^ro|g0^©^se»1»^^i"0 
-efc 5„ El 7 ^^PIPJSS^El 6 fcSW-ISWS* t A 




[ o o 9 i 1 El 8 tt^©*w©Bawsttro«ja«T7Pi-Bl 
■C *> 5 . H 8 fc* v ^ -CIMfc i * * Att**o«ftR» I* 

U g 2 o»E«g«^Oil)5Wi*^5^ t L 

**©*tlbR*t«S:W!»t* =. i K «t 9 WStLfc J: 5 ft* 
fc7WCHu 5fWBT*#ft*>o#:ft£fOT^ie»-L-C^ 

[0092] u±<o£ o 8 \z7frrmmm*> *m 

[00 9 3] ^fc, iR»«Lfc«^E«*s«Ril»ffi©S 
(D«lSl/ / 4tft3St#)S^^ffl^, fttMIB^B^ 

[00 94] El 9 ttco*Mofi8W«fli<o«**^"*"BI 
•CfcS. El 9 jc^-f WWKKttia 8 UfcBHW»fli«5 

$n5c jwiw^^^Eig^^i-^^s* 1 ^ £RMiS 

^jSR,iSE«*stfiHRItffi©S©»Sli l/4t ft Sfe#)E^ 

60 ^agtftsy ^y^(D^^^^fflv^fcwt ; l^<l#mti- 



ft H ¥8-262437 




(10) 

17 

*. 

[0 0 9 5] 01 Ott:i©»W©IRW**®** fe *i" 

0-efc«. hi i o fc^i-BRwasn^ia 9 

fc9, 3t©»*ffi*'h*<i"*-i:* s " ? **» 
[0 0 9 6] 111 1 1 tti©«W©fiRW**©«**^i" 
i2K?*>4. 01 lfc3^IR«S«©W*fc ****** * 10 

fc , £3*ffit£<a BR P SB^M O «r±3t»J»» feWH. * fc 1- 
3 _ jfc-r* fc fcttlfcK**t£<o Wl a g& t> 1 © = - 

[oo97] w-h<^i 5 1 1 ic^-r^pj^ert, * 

[OO98J012 r±^©l8WroB8MiKlt©*** 5 ^'*" 
0-Cfo5. 012 ^^i-RRWKH^BI 1 1 K^UfcfiSej 

[0099] 01 attioawrofiRW**©***^ 
|ffc5„ 0 1 3 tc*i-HRWgEfll©iSWit»*»*B5«t 

tsrtm, atsMu^MJBcte < *>Jffl-e# So 0 
v > 5. r. <D$c&WLteftMfr h %wumm\zM» $ ft* 

[ 0 1 0 0] 0 1 3 fc*-t-RRW»«©*ifi»»±*»*^ 
£E*tft©MPi»*ttA/£ifc (01 3fc*5^"C£»t?*J< 
■fi») 0>ttB«r#'<— tasfcffitt-efcfttf*^. «ffi^ 




18 

[oioii u±.<o j: 5 ^0 1 3 \ZTjk-rmw£iS.\*. ft 

ttrl&ttfiftitffifillKiSW * *ia#«:*MB£R**ltfcR U 
<?it«#isis»WB3ftliolfi:«fc ** * ? CK»tT 

[oio2]4fc. 3=mmmnm&&mkim<om\c 

[0103] 014 \-tz.(0^m<^B^m.<om^^ir 
BT-feS. 01 4lC^-t-RP^il* s 01 3K*i-»W* 
fit #!***»*« 3feasSra?)3ttt»-ait'feffiSr^^ 
^R«fili:*«lRWttS:E« Ufc*-e*>5. 0 1 4 IC* 

fcSH-rifcfc*. ^^ftfcRSftfcftttWftl** 
[0 10 4] 01 5rtr<7)^P^<O^E^i£*Wfll^^^-t" 

' 0-cfe5o 01 5 fc»+iiWis»«*K**» ,c i ffl,8 * p3 

[0105] 01 6i±ro»W©HRW*«©***^"*" 
01 6 fcS-THWiSWitfHI l 5»c*tfcra 
^{St^S^tts »*ii9JtW-SE4ffiW-'- 

^ hitSriii<-t- ; 5t*K^ T*s<V htb5r.a< Ufcrt 
5. 

[0 10 6] ^JS^j 2 . 01 7(*^CD3gBJCD!^g»<D 



# {Hi ¥8-262437 




(11) 



19 



20 



5 0 *fc, )t«A»feRaW«*W*riBfc!Bj*$ix"CV^3fc 
«f -C% KM* S *i/C v fc* t> ¥tT3t» 

«RBWffifcfi&W-*4fc»©<>«>"e*>*» i^X 
©Hf40 1 7 co&i&^rit&H£# £ 4 5 t-IS: 

[0 10 7] &±©.fc5fc::©3i*SW*» 3tK*»fe*W 

10 10 8] Ell 8ttr.©5SW©RW3S*®W** zl<i " 
0T*fcSo Ell 8 ^riSWJfi^H 1 7^UfcHSW 

$ ^fiSMffi * mm-*- % . * fee wuBfWfc^ * 

t) RSI* $ *vfcft»4 a - ^*o*JK i * 9 ttflRWflu fcKWt 
[0109] *J£t*J 3.019 f±^©«M©l»W36lt«> 

«j**a*i-BB-e*>a. 01 9 fc*i-HWiM»ttEME*p] 

tcA^i-5o »ftLfcft(4wvX«#tt£*wvXl;:4 30 

mim < ffi tint s 

[0110] «±©4 5 KB 1 9 fc*rK&933Siltt» ft 
E(B*l!nflc»©iitriattB8*tffiK:ia<' t > W«B# 
I^UM^^XSrflfllBlHlPBS^ffitfc^tSr^ir 

<5o 



[0111] IfcteflH. 0 2 o\zz.<D#W<nWMmm.<o 



.20 

[0112] gt±© 4 5 K0 2 0 fc5M-«l0!8tttt, 3t 

tftjfeffi^-arsftwaittSrBLfc-tsr^air 

[0 113] IBM 5. 02 lttr 

10 114] «±co4 5 ma 2 1 jc7prRHWfi«f*» * 

IWBIBKBHIPHMfcOW P B* 1 ^>«tilB^fi?-W®«tcl5 fftt 

atiillK:IWaB«KlMI«>Wi oBfc »^ffi* s ~»r 5 4 
5fc*»B3«l*Bau*:-i:*W«i:r5. 

[0115] 0 2 2 (40 2 1 \z.7P vtcmmmm^^M 

t*tH-e*)S. 02 2^*5V^l4^B5®t©t^^^ 
XSr^ttTV^So ^cow->-X(4^B5^©*^^^tt^ 

P3(MI4:P3«K«»«>rt»fc*< ^5tW6. 0»- 
^-T4 9ic, *9-*ffcJ:0*l&*r«JEr5ri:lwJ:«3 

[0 116] H«W6. 0 2 3t±iO«W©|RW««* 
^i-0-Cfo^o 0 2 StC^rRB-PJ^ttf^ffi^*'^ 4 

Ult, uvXSrSEBL-CV^So JtjRA^ScW^ft^tt 
t.C,v&«As-&rs 4 5 tclSErs 1 1 hK. to** 
[0 117] £A±©J:5CBI2 3fc^r»Wftlltt» 3fe 



1# EH ¥8-262437 




21 

U WE*iE»o«f .£> * 9 IWEfclBltiBWKRi P«**W 
ffi*JSI*E<0& fc B 4* L < * 6 J: 5 fcW n iB*rK»t » 
JK£i»#tWB*iE*M> b tfrtBM □ ffi * -CWiEEPi 

-f-5o 

[0 118] 2lli£0iJ7. 0 2 4ttw©*W©HaWi!tJI© 
BRlt*&E1tUO*5. 3WK**fe*w^X«fcikltS 

Kits**. jfc«a»fe*MbU'^XRii»its*ufc* 

[0 119] Et±oJ:5fcBI2 4»c*i-|»WUt«tt> * 

X, tftffu £wvX, ttHUtBOJOtREBU ft££HI 
*J »«3S» b u VX* -CWiai BIS* UV ^X*r*» 

[0120] HJfe^J 8 . m 2 5 (4 r. ©38W©«IW«1I«> 

^iitD^^iftt-Ee^ix^o Sfc^EStflW* 2 

fefttt^fctflffltti***^*^ H 2 5 }c^i"J; 5 ft 

i i: ic J: 9 *«©«Mfc 6 * 
tWab^Jffli"*-*:* 5 ^**- ft*5. E12 5lc^i-# 

£fc02 5fc^-t-#-^(i2o©iKSt^5r^ ( '^ 
KWMV^i^tfcotfci^V^ 02 5 

*?ftv\, 

[0121] skew 9. m2Qtezowmm.w'%iW.<o 




22 

@(^R(*tt©-:#©fcj&fcE11"*-3. 
©ft A£E1t $ b JMt $ *bfc*l±«l*©*£ 

^ * fc © , <t&#©ft £ fc** Lfcft ttJfcfcB** b ^tr 
[0122] 10. Ill 2 7 14 r ©*W©KIE»I 

itsft, m«tMfc3w4^©£<&£ii9, mmmm^ 

i^X*«*.-C^5rifc.fc«K *4>b 

E*isw»«itrBfcffl* $ft*ft*¥*T#*fc«*-"cffl 
* o 1 2 3 ] mmm n. b 2 s ^ ©38«©ish«i» 

T-#>So liu&Lfc&«©$.^a©W4@iEffiR#t£ 
r o J: 5 * = - /RoXtWttBMtiiifclM* LT fcfll 

fctf-C**. 0 2 8lC*-r*-a-(4, BtE«P3fl*©»2 
©fcAi*^B©IWfci&^X*rAftT¥tT***£ 

©ft,& t m 2 <DS^rat-Dfl v^XSr^A-tS w t 

[0 12 4] tets. H]7?:U-tV^«e<'^ 5 BtI^Lfc : S-ffiWfi?. 
PJgglc*5^Tli^^HfcW^^t-CuyXSr# 

5 J; 5 IC t>«*>*V\ mMm^MLX ¥<D& 0 ft 

jtM £ RB W 1" ^ x * © IBS ^fi^ffl v ^ ^ * ^ ^ x 
A(0S*tcjS:CT^^bH?)'<#t©t?fo9, l«n£E« 

t«MfficoK^w^X5rK^5^i»-«fc9, ¥tr3t» 
40 & b a - i"tt©*»~*v ^ tt 3 - 

&gcroi^X£#Ai-3ri:Kj;9, 
[0 12 5] 

so [0 12 61ft, i©*MfcJ:*ttf, ±Rlttt©«^ 



$^¥8-262437 





(13) 



23 



10 



[0 12 7] Sfc, r©*Sl3te.fc*i<tf» ±KltflW>££ 

[0128] zv&mK&intiy isHEfltRtem* 
[0 12 9] *fc> r.©38!Bfc<fcHfrf, ^ooWltiSlt 

[0 13 0] ©38881- *t#JR&t&* s ft 

HOW*****. WWElrt****--^*- 2 

tti'lT^^^ htfcj&s*< fcoTtiKSt&fcfflvSSi 

[0 13 1] ^fcx r©38WfcJ:ixtf» ««jR*t»-» 

[0 13 2] *fc* r©38Wfc:«fc*Ui> WttRW**** 
Ifittfcirot, ««jRiltW=J:OR«t**tfcft*ft« 

[0 13 3] - ©389m-£*tt^ ^gbSMM^ 5 ^ 

[0 13 4] ::©»9§fcJ:*u*. «»c©1S8bR«- 
iOII/iaaKSrjao-CfiJfflSJxftv^ftSrfJffl^ti- 
[0 13 5] iOJWCJ:^ «»<0««jRW 

[0 13 6] 3=fc, rro^PJlCi^tli, %UfrhW.ffifc 

[0 13 7] d©^!-^^ £K*t*W>*® 

«BSitSK:fiWt*iT'ft^ : frS**"ffl* s " e * 5 ° 
[0 13 8] Sfc, d ©38981- .fc;ftfi, tSS*jRW®H-<t 

[oi3 9] d©38w-<t*ui\ mmm^^m 



24 

[0 14 0] Sfc. r©»WfcJ:*tri, ±RW«* S *« 
[0 14 11 ;:©38e8K<fc*Uf, ^RJt«4 s PrtE 

[0 14 2] r©38W-£*^ EMEfliraiWifc 

[oi4 3] :ff)^iattii, 

[0 14 4] :o«WI=J:*iA StBflHiW** 

[0 14 5] ro»WfcJ:*ttf» Wa§C^*i"^ 
*° 

[0 14 6] Sit, d©38?8K<fc*Ui, -ocou^^t 
[0 14 7] Sfc, -©3898t-£Hfi> -oro^E^ 

[0 14 8] ©teffinfrSSt 
[0 14 9] Sfc, r.<D3g93iCfc*U£> 3*B5«.ttt»ffi 
[0 15 0] -<D&WK£ftt£, «I3fiUfc.J:5* 

[@ffiroffi*^lft^] 

[0 1 ] n (DftW<DmW%iW.<nffi!$.Z7Flrm-?hZ>o 
[E2] *JW«Jft*o*AE(i»#tt*r*i-Htf*> 

[0 3] *w^^^*<Sr^i"Ei'^fo^<>_ 

[04] -ro|g0^cD^PJg{lO^S:^i"0^fc 5 « 

[0 5] ~(D|ge^©PB.PJ^«ro^Sr^-r0X-fe5o 

40 [0 6] -cD^l^roraPJ^*^^^^ 0 ^* 55 " 
[0 7] ;i©«W©l»WS*©»J*&*'fBl"?*> 5 » 
[0 8] r©«M©B8WS«©****'*" B, " eife50 
[0 9] ro«WOlBW»«0«**:*'^B" e *»*« 
[010] r. W|§0JcDR8PJ^SW«^5r^-ria-Cfc 

[011] n©»W©IBM8«<o«*«r^+0"e*> 

[012] d ©»H©l»wa*<&«/**:^"*"l 2 l'?*> 



#$1 ¥8-262437 



(14) 



25 



•a- <r>mfc ■& Tjk-tm x- h & . 

[014] ~<D%w<Dn%)5i.%&^fcm*m^t^ 

[015] -<D%W<Dffify5L%%i\^&&*ft { '"' ftj ^ 
[016] -©»M©*t«iRW«EK:SftiB«Srfflt^» 

^©flijfcfc^Bl^fc*. 

[017] r.ro^BJ»SB,P^gS<OU>'XSrfflV^fcm-& 
©ti!^Sr*-r0"efc5o 

[0i8] ^«?»w©Rawig«©^^^*fflv^*& 10 

[019] r©«WOErtB«IP3#«*ffl''^iBWS 6 * 
[02 0] rco^B^W^ffi^t^ffi^trfflV^fc^BJ 

[02 1] ^©^©la^HffrttiH^fcRWfcfc** 
[02 2] c©«K©|§HEi|1IP3(W)li:P3*R**«li:ft 

[023] ^©3BW©*IB«lfc uvXSrfflv^RaWSl 20 
B$r7jW-0"t?fc5. 

[02 4] rosgBJcoiuvXt^Ji&u-^XfcspffiR 

WH*fflv**:]RWK**r*i"H'^**- 
[02 5] ro»W0 2oO*»Wltrfflt^IBWS!i 

«^r^i-0t:-fe5o 
[02 6] rwlS^rolalSfSn^iWB^ 1 *^ 

[02 7] r.03»W©3»aB«lkJ(*BStit*<**.^*W 

^fi?r^i-0"efo2)o 
[02 8] i©38W«ISM»11U:J:0^ja*'n*:3tSr 30 



[02 9] t£$©3o©iKiB)>'^V'S:ffl^7t?Ri5i7'i :i 
[03 0] ^S5©9 OS&frb^X-f y^^S^^ 

©ib^K0tffe5o 

[031] fc*© 9 0 St^M^X -< y 
©SbiWJ0t?fe?>o 
[03 2] «©*'!J ^-^ifcS^ifB©^^^"^ 

50T?fc ; 5<. 

[033] y T-^tkSiKft©«l^*WWi" 
50t?fe5o 

[03 4] '&&<DTfs))^-9rffl^&& / *%'> v '* : ^ f:L 

Wife-?* 3 * ©«lfiS;Sr^i"0t?fe5. 
[03 5] ^*©Rapj^g©^©^Sr^0-efe 

[036] fl63fe©3tW©563t»K»**^i'BlT?*» 
*° 

[03 7] tt*©BRM«ltS:^i"H"^*>*« 

[0 3 8 1 fle*©***^****^*****"*" 

p^j 

[03 9] «*©»»Klt»***.fcJBWM!*r*i- 
0X'fo2), 

[04 0] f£*©*«iRit«*r«*.fcl»WK1BS:'r!i" 

[04 1] 1£*©IISW*«fc«*' < *^«>H < **> I< 
i-0-cfoSo 

[04 2] flEJlEOlBWSWttK*^-*^^®***^ 

1 o jlfc»U l l 1 6 1 o 

0 ttflMtSU 2OO»»fciI0**K»K*iIu a 



[01 ] 



1 1 : SESiS* 



10: JteilR 



1 6 : fiSBbJKWa 




200: 



10 0: »E8*T® 
J 



= 6 0, L«6 0a>ft#TM-»0&. 



ft |g^8-262437 




(15) 



[0 2] 




) 6 5 4 3 



103] 



40 
35 
30 
25 
20 
15 
10 
5 
0 



, i i i I i r — i — 




f <fcjfcffi«=a/B 

: ffi^8§S*=a/4 

r j»jME*=a/2 


/ \ : 
'v - 










/ / ; 
/ * '* 


v 

» l-Lm r= — I — ' 1 1 — 


-10 -5 


0 5 



10 



ft®. L&3 



104] 




ttM ¥8-262437 





(17) 




ttM¥8-262437 





f#M ¥8-262437 



(19) 




II 7] 




[03 2] 
Jo 



f 

/ * 

/ s 




Op 



— si 

i \ 



£=0 





[02 0] 




I T 

— j ^ 



[03 5] 





/ 9 t^'^y 4 V* 








80lm/W 
7500 K 
2000 H 


30 lm/W 
650OK 
500 H 


30 lm/W 
3000 K 
100 H 



« Bfl ¥8-262437 



(20) 



[0191 



[03 7] 




12 1] 




3ta 



14 1 1 




H 1 




[02 3] 




03 ^ as' 



[03 8] 



A" 



[02 6] 














a 


b 

f a jJVV 










_L* 






<< 


77 — 5 



\9 



#Hf|¥8-262437 




[02 81 



[04 2 ] 



ftM ¥8-262437 



(22) 



[[212 9] 



,60 




100 



103 41 




DM : *M 7 ° 4 ' ? * 5- 
FL *. 7 A — JU K U > 



A *?»ttfi>ftA 0-CPC) let****** 



;7u V ^<DflS# 

(51) Int. CI. 6 

G 0 9 F 9/00 



3 6 0 7426-5H 



(72) »H* JEW 



F I 

G 0 9 F 9/00 



3 6 0 Z 



Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



Page 1 of 2 



(1 1 )Publication number : 08-262437 
(43)Date of publication of application : 11.10.1996 



G02F 1/1335 
F21M 3/02 
G02B 5/08 
G02F 1/13 
G03B 21/14 
G09F 9/00 



(21 )Application number : 07-063080 (71 Applicant : MITSUBISHI ELECTRIC CORP 

(22)Date of filing : 22.03.1995 (72)lnventor : YONEDA TOSHIYUKI 

MIYAMOTO TERUO 
NAI YASUTO 
TANAKA MASAAKI 



(51)lnt.CI. 



(54) LIGHTING DEVICE 
(57)Abstract: 

PURPOSE: To efficiently irradiate a surface to be 
irradiated with light from a light source by providing a 
focal distance decided based on the diameter of the 
surface to be irradiated on a main reflection mirror. I 
CONSTITUTION: The light radiated from the light source v — 

10 is reflected by a palaboloid mirror 11, and becomes 
parallel light rays to irradiate the surface 100 to be 
irradiated. On the other hand, the light source 10 is 
arranged on a central position of a spherical mirror 16. 
The light irradiated from the light source 10 is reflected 
from the spherical mirror 16 to be reflected to the light 
source 10 again. The light reflected by the spherical 
mirror 16 passes through the light source 10, or passes 
through the vicinity of the light source, and is reflected by 

the palaboloid mirror 1 1 to become the parallel light rays and to irradiate the surface 100 to be 
irradiated. The opening end of the palaboloid mirror 1 1 passes through the light source 10 
and exists until the surface 200 perpendicular to a light axis. In such a case, the palaboloid 
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mirror 1 1 whose focal distance F is nearly 1/4 of the diameter a of the surface to be irradiated 
is used as the main reflection mirror, and the light source 10 is arranged on nearly the focal 
position of the palaboloid mirror 11, and the spherical mirror 16 of a ring shape whose central 
position becomes nearly the light source 10 position is used as an auxiliary reflection mirror. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the lighting system used for a liquid crystal projector 
etc. It is related with the lighting system which emits efficiently the light emitted [ especially ] from the 
light source. Moreover, it is related with the lighting system which makes a parallel ray light emitted 
from the light source, and irradiates it. 
[0002] 

[Description of the Prior Art] Drawing 29 shows the liquid crystal projector of 3 mainstream plate 
methods now. Drawing 29 is the block diagram of the optical system of red (R) in three primary colors, 
green (G), and conventional liquid crystal projector equipment using the liquid crystal panel of three 
blue (B) colors as a light modulation means. The light source system which the light source becomes in 
10 and a reflecting mirror and 1 become from the light source 10 and the main reflecting mirror 1 1 in 
drawing 29 in 1 1, 2 penetrates the spectrum of light, and a reflective mirror, and 21 penetrates a blue 
component among the white lights of the light source 10. The inside of the 1st die claw IKKU mirror 
which reflects a red component and a green component, the red in which 22 passed the 1st die claw 
IKKU mirror 21, and a green light, It is the 2nd die claw IKKU mirror which reflects only a green 
component and supplies the light to the liquid crystal panel 31 for green. 24 and 23 The white light of 
the light source 10 by said 1st and 2nd die claw IKKU mirrors the light of red and each color which 
carried out the spectrum blue The reflective mirror for supplying red and the liquid crystal panels 30 and 
32 for blue as a result, and 40 and 41 The 3rd which compounds red, green, and the light that passed 
each liquid crystal panels 30, 31, and 32 for blue and the 4th die claw IKKU mirror, and 50 are 
projection lenses (projection lens) which carry out expansion projection of the image compounded by 
the 3rd die claw IKKU mirror 40 at a screen 60. Red, green, and each liquid crystal panels 30, 31, and 
32 for blue are arranged in the location where the optical path length to the projection lens 50 becomes 
equal while the optical path length from the light source 10 is stationed in the location which becomes 
equal. Moreover, it is constituted so that each optical path length from the light source 10 to the 
projection lens 50 may become equal. 

[0003] In the liquid crystal projector of current and 3 mainstream plate methods, 70,000 thru/or a 
300,000-pixel liquid crystal panel are used for the object for red, the object for green, and blue, 
respectively. 

[0004] Next, actuation of the liquid crystal projector of 3 plate methods is explained. The light source 
system 1 consists of the light source 10 and a main reflecting mirror 1 1 (although omitted in drawing 
29 , since it may have the auxiliary reflecting mirror which returns the light emitted ahead to the main 
reflecting mirror, 1 1 is called main reflecting mirror), and irradiates the exposure light 100 of in general 
parallel white. As the light source 10, the so-called sources of the white light, such as the metal halide 
light source, the canon light source, and the halogen light source, are used, for example. Moreover, the 
reflector of the main reflecting mirror 1 1 is a condensing means, paraboloid of revolution is a base and 
the exposure light 100 which is outline parallel is obtained by arranging the emission center of the light 
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source 10 in the outline focal location of paraboloid of revolution. 
[0005] The exposure light 100 penetrates blue glow, and reflects the 1st die claw IKKU mirror 21 and 
green which reflect green light and red light, and a spectrum is carried out to red, green, and the three 
blue homogeneous lights 100R, 100G, and 100B by the 2nd die claw IKKU mirror 22 which passes red. 
Homogeneous-light 100R of the red and blue homogeneous-light 100B can change an optical path by 
the reflective mirrors 24 and 23 respectively, and homogeneous-light 100G [ green ] can change an 
optical path by the 2nd die claw IKKU mirror 22, and incidence is carried out to the liquid crystal panels 
30, 32, and 31 corresponding to each primary color. 

[0006] And the red by which incidence was carried out to each liquid crystal panels 30, 31, and 32, and 
each green and blue homogeneous light receive control of the strength of light, i.e., light modulation, by 
passing the liquid crystal panels 30, 31, and 32 which display the monochrome image corresponding to 
the video signal, i.e., R signal, G signal, and B signal of each monochrome decoded from the 
chrominance signal of the video signals. And the light which received this light modulation is again 
compounded by the one flux of light by the 3rd [ of a synthetic means to compound each homogeneous 
light ], and 4th die claw IKKU mirror 40 and 41. Incidence of the flux of light is carried out to the 
projection lens 50, it is expanded with a predetermined magnifying power, and is projected on a screen 
60. 

[0007] Next, the liquid crystal panel used for light modulation is explained. Drawing 30 and drawing 3 1 
are the explanatory views of a 90-degree torsion pneumatic (TN) liquid crystal panel of operation 
(bibliography: a color liquid crystal display, Sangyo Tosho Publishing Co., Ltd., Shunsuke Kobayashi 
work, the December 14, Heisei 2 first edition, pi). It is shown that drawing 30 has passed through the 
orientation film and polarizing plate (or a polarizer, an analyzer) by the side of the exposure which only 
the polarization light which met in the direction P of rubbing of the orientation film with the inner 
polarizing plate (or polarizer) of the light which carried out incidence passes, and has the distorted 
direction A of rubbing 90 degrees at the time of applied- voltage OFF (= 0) of a liquid crystal panel. 
Conversely, drawing 3 1 shows the case of applied-voltage ON of a liquid crystal panel, and the light 
which carried out incidence shows what is interrupted with the polarizing plate by the side of an 
exposure (or a polarizer or an analyzer) (blocked). 

[0008] Although a polarizer is required in order to obtain a polarization light required as incident light of 
a TN liquid crystal, most generally the polarization film is used to a polarizer. However, since the 
polarization film absorbed either light of the P wave which comes from the light source, or an S wave, 
the quantity of light which contributes to the image formation of the light modulation means by the 
liquid crystal panel is 50% or less, and had the problem that a bright image was hard to be obtained. In 
order to raise image quality, it is desirable to irradiate light to the limitation of a liquid crystal panel. 
[0009] A polymer distributed liquid crystal panel is a method which does not need a polarizer with such 
a problem. This method changes the array of the liquid crystal molecule in the spherical globule of the 
nematic liquid crystal distributed to the polymer by electric field, and applies change of the refractive 
index by it. By the OFF state to which electric field are not impressed, orientation of the optical axis of 
liquid crystal is irregularly carried out like drawing 32 , scattered reflection of the transmitted light is 
carried out, and it shows opaque white. In the ON state to which electric field were impressed, since the 
optical axis of a globule arranges in the direction of electric field like drawing 33 and the refractive 
index of liquid crystal becomes homogeneity, dispersion decreases and it becomes transparence mostly 
(bibliography: all the liquid crystal displays, Kogyo Chosakai Publishing Co., Ltd., Akio Sasaki / 
Naemura ******** 5 the April 22, 1994 first edition, p32). If it is made a configuration like drawing 34 , 
when the parallelism of incident light is high, the modulation light of high contrast will be obtained 
(bibliography: the work edited by the next-generation liquid crystal display technique, Kogyo Chosakai 
Publishing Co., Ltd., and Tatsuo Uchida, the November 1, 1994 first edition, p229). 
[0010] Next, the light source is described. Brightness is required of a projection mold liquid crystal 
projector. In order to realize it, the bright light source is required. 

[001 1] On the other hand, in order to ask for sufficient brightness from the light source, the size of the 
light source will become large. In order to obtain sufficient brightness, size of the light source cannot be 
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made below fixed with StepheiHioltzmann's principle, and the principle of Vienna, moreover, a life of a 
lamp and a color temperature are also the factors do not make the magnitude of the light source looked 
like [ factors ] below fixed. Moreover, when a longevity life is required, die length is inevitably needed 
for the light source. Drawing 35 shows the property of various kinds of light sources. If the longevity 
life which is thousands of hours is required when a color temperature is the suitable metal halide light 
source, the arc length decided by the electrode length of discharge, i.e., light source length, will serve as 
5mm of abbreviation. Drawing 36 shows the spatial distribution of 250W and luminescence brightness 
with an arc length of 5mm. In drawing, the brightest luminescence brightness is set to 1.0 and 1.0 or less 
numeric value is a numeric value which performed weighting on the basis of 1.0. 
[0012] Drawing 37 is drawing of the metal halide light source of 250W used for the conventional liquid 
crystal projector. This metal halide light source consists of the light source 10 and the main reflecting 
mirror 11. Moreover, infrared radiation heats the main reflecting mirror etc. In order to process this heat 
(it cools), a certain magnitude is required for the main reflecting mirror, and, in the case of the light 
source shown in drawing, aperture is 80mm (8cm). 

[0013] Moreover, drawing 38 , drawing 39 , and drawing 40 are drawings showing an example of the 
light source system used for conventional liquid crystal projector equipment. The case where drawing 38 
uses the main reflecting mirror 1 1 as a parabolic mirror, and auxiliary reflecting mirror 16a is similarly 
being used as the parabolic mirror is shown. The main reflecting mirror and the auxiliary reflecting 
mirror shared the focus, and arrange the light source 10 in the focal location. In the case of drawing 39 , 
it is the same configuration as what was shown in drawing 38 , but the case where auxiliary reflecting 
mirror 16b is a spherical mirror is shown. An auxiliary reflecting mirror can make the main reflecting 
mirror 1 1 reflect the emission flux of light emitted to the front face of an exposure machine from the 
light source. The flux of light reflected by the main reflecting mirror serves as a parallel ray, and is 
emitted to the front face of an exposure machine. When this is not equipped with an auxiliary reflecting 
mirror, before being thrown away, the side emission flux of light can be used effectively. When shown 
in drawing 40 , an outgoing radiation scuttle is prepared in the outlet of a lighting system, the light of a 
vertical component is penetrated to an outgoing radiation scuttle, and the interference film 12 which 
reflects slanting outgoing radiation light is given. Thus, shaping and parallel-izing of an outgoing beam 
can be performed by preparing the interference film. 

[0014] In the conventional projection mold liquid crystal projector, for example, the main reflecting 
mirror and the condensing lens were used as the parabolic mirror and the long focal lens, respectively, 
the system was brought close to a tele cent rucksack (Telecentric) system in the design of the 
transmission optical system consisting mainly of the main reflecting mirror 1 1, a condensing lens, and a 
projection lens, and it was thought that it was necessary to make a beam of light into the parallel 
illumination light as much as possible. 

[0015] There is a problem also in telecentric system. Surely, by telecentric system, although the light 
which comes out of the part put on the focus of the parabolic mirror of drawing 37 becomes parallel, the 
light which comes out of the other part has an inclination, for example rather than is parallel. Maximum 
ground dtheta of this inclination is proportional to the arc length Is put on the optical axis, and inversely 
proportional to the diameter Dm of the main reflecting mirror, and the aspect ratio asr of the main 
reflecting mirror. 

[0016] In order to hold down maximum ground dtheta of an inclination to tolerance as long as the arc 
length Is is limited also although it is called telecentric system, it is necessary to enlarge the diameter 
Dm of the main reflecting mirror to some extent. For example, if tolerance of thin films, such as a die 
claw IKKU mirror and a polarization separation component, is made into 6 times, the diameter of the 
main reflecting mirror will not be made to below 7.5cm (3 inches), as long as the light source with an 
arc length of 5mm and an aspect ratio use the two or less conventional main reflecting mirror. In 
addition, the aspect ratio is a value shown by the die length Lm of diameter Dm / main reflecting mirror 
of the main reflecting mirror, and since it has structure which takes out the front end of the main 
reflecting mirror with the conventional light source before the location of the light source 10 as shown in 
drawing 37 , and raises condensing effectiveness, it is about two. 
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[0017] Therefore, in telecentrireystem, each optic becomes large and becomes expensive. If the size of 
a liquid crystal panel becomes large especially, the cost of not only the cost of TFT but an edge strip 
may become remarkable quantity. For example, although polycrystalline silicon (Pori Si) with high 
mobility is an ideal as an ingredient of TFT, Pori Si requires quartz glass due to high temperature 
processing, and the cost of this quartz glass turns into high cost from other members considerably. By 
such reason, the amorphous silicon (alpha-Si) with which current does not need quartz glass for the 
ingredient of TFT of a liquid crystal panel with large size is used. The size of the mainstream liquid 
crystal panel as current and an object for projection is 3 inches (7.62cm) or 3.26 inches (8.28cm). 
[0018] The relation of the light source and the liquid crystal panel which applied the light source of the 
telecentric system of drawing 37 to the filter system of a liquid crystal panel (3 inches thru/or 3.26 
inches) and the same size as it is shown in drawing 41 . The main reflecting mirror (8cm thru/or 9cm) is 
irradiating [ aperture ] parallel light by about **eight angular dispersion at the 7.62cm - 8.28cm panel. 
[0019] Next, since the projection device with which the liquid crystal panel with small about 1.3 inches 
and Pori Si is used is produced commercially, size will consider this optical transmission system. As for 
the path of the main reflecting mirror, about 3 inches is needed from the engine performance of the thin 
film used also in this case. Therefore, as shown in drawing 42 , a part of parallel light from the light 
source will not be irradiated by the liquid crystal panel. Therefore, the fall of the brightness on a screen 
is not avoided. 
[0020] 

[Problem(s) to be Solved by the Invention] The following technical problems occurred in the 
conventional lighting system. It is the technical problem whether what we are made for the 1 st technical 
problem to do with the outgoing radiation of the parallel ray from a lighting system. As mentioned 
above, when irradiating a beam of light at the optic using a liquid crystal panel or a thin film, it is 
desirable to make an inclination as small as possible. Since especially the light directly emitted from the 
light source from the front of a lighting system was not a parallel ray, it had the technical problem that 
he wanted to make into a parallel ray light by which direct outgoing radiation is carried out, and to 
irradiate it from the lighting-system front. 

[0021] The 2nd technical problem is the point of using efficiently the light emitted from the light source. 
For example, when the magnitude of the main reflecting mirror is not large compared with the 
magnitude of the light source, there is a problem that the synchrotron orbital radiation to light source 
back is not enough used among the light emitted from the light source. Although reflected by the main 
reflecting mirror, since the synchrotron orbital radiation to light source back has the magnitude of finite 
in the light source, it is interfered with the reflected light by the light source itself, and outgoing 
radiation of it is not carried out ahead. As mentioned above, in order to secure sufficient brightness, size 
of the light source cannot be made below fixed. Therefore, the size of the light source becomes large, so 
that it will be carried out, if brightness is required. As mentioned above, when sizes, such as a liquid 
crystal projector, are miniaturized on the other hand, the lighting system itself must be miniaturized. 
Although the size of a lighting system becomes small by making the main reflecting mirror small, the 
balance of the size of the light source and the main reflecting mirror will collapse. When the light source 
is the point light source, the light emitted from the light source is efficiently emitted by the main 
reflecting mirror, but as size becomes large when the light source is not the point light source namely, 
ahead [ light source ] outgoing radiation of the light emitted to light source back among the light emitted 
from the light source will not be carried out, but it will become more useless in it. 
[0022] The 3rd technical problem is a trouble on the structure produced when the liquid crystal panel 
and the die claw IKKU mirror were miniaturized compared with the size of the lighting system used for 
a liquid crystal projector. A reflecting mirror and a die claw IKKU mirror also become small, and the 
whole equipment is compact as a liquid crystal panel becomes the size of 3 to 1 inch or less. On the 
other hand, a lighting system cannot be made to some extent into the following sizes, in order to take out 
sufficient brightness. Thus, the technical problem that the lighting system which had big size in the 
liquid crystal projector must be arranged arises. Since it is possible to miniaturize the size of a liquid 
crystal panel, I want to also continue to make size of a lighting system small. Light is not used 
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effectively when a big difference is in the size of an exposure machine, an^^ size of a liquid crystal 
panel, it is necessary to extract **** of the light irradiated, and in order to use effectively, between an 
exposure machine and a liquid crystal panel, the need of maintaining the predetermined optical path 
length comes out, and it comes out and comes. Thus, while arranging components efficiently, in order to 
use the whole equipment as a compact, a miniaturization of a lighting system is desired. 
[0023] The 4th technical problem is related with the liquid crystal panel of Pori Si. In the liquid crystal 
panel of Pori Si, since expensive quartz glass is used, it is necessary to make area small but, and since a 
high numerical aperture can be far taken in the same area as compared with the thing of alpha-Si, size of 
a liquid crystal panel can be far made small. Therefore, the liquid crystal panel of Pori Si is anxious for 
development of the lighting system which irradiates a beam of light effective in a small area especially. 
[0024] Since the aspect ratio of the main reflecting mirror used for the conventional light source system 
as the 5th technical problem is small, it is raised that distribution of the inclination of the light to which 
diameter [ of the same ] same light source length is also emitted from the main reflecting mirror is large. 
The small aspect ratio is adopted because the condensing effectiveness of the main reflecting mirror 
increases, so that an aspect ratio is small. 

[0025] This invention is made in order to cancel the above technical problems, and it aims at obtaining 
the lighting system which irradiates light efficiently to irradiated planes, such as a liquid crystal panel. 
Moreover, this invention aims at obtaining the lighting system which improves parallelism and irradiates 
the light emitted from the light source as much as possible at an irradiated plane. Moreover, this 
invention aims at obtaining the miniaturized lighting system. 
[0026] 

[Means for Solving the Problem] The lighting system of this invention is characterized by having the 
following elements. 

(a) The auxiliary reflecting mirror in which the above-mentioned main reflecting mirror makes reflect a 
part of [ at least ] light of the light which is not irradiated by the irradiated plane in the light from the 
main reflecting mirror which has the light source which emits light, and the focal distance determined 
based on the path of the (b) irradiated plane, is a parabolic mirror which has arranged the above- 
mentioned light source in the abbreviation focal location, reflects the light from the above-mentioned 
light source, and irradiates an irradiated plane, and the (c) above-mentioned light source. 
[0027] The focal distance of the above-mentioned main reflecting mirror is characterized by what it opts 
for based on the angular distribution of the light comparatively irradiated by the irradiated plane of the 
light irradiated by the irradiated plane. 

[0028] The focal distance of the above-mentioned main reflecting mirror is characterized by being the 
abbreviation 1/4 for the path of an irradiated plane. 

[0029] The lighting system of this invention is characterized by having the following elements, 
(a) The auxiliary reflecting mirror in which the above-mentioned main reflecting mirror is made to 
reflect a part of [ at least ] light of the light which is not irradiated by the irradiated plane in the light 
from the main reflecting mirror and the (c) above-mentioned light source which used the spheroid mirror 
which has arranged the light source which emits light, and the (b) above-mentioned light source in the 
abbreviation focal location of a side far from an irradiated plane. 

[0030] The lighting system of this invention is characterized by having the following elements, 
(a) Two or more auxiliary reflecting mirrors in which the above-mentioned main reflecting mirror is 
made to reflect a part of [ at least ] light of the light which is not irradiated by the irradiated plane in the 
light from the main reflecting mirror which irradiates the light from the light source and the (b) above- 
mentioned light source which emits light at an irradiated plane, and the (c) above-mentioned light 
source. 

[0031] The above-mentioned auxiliary reflecting mirror is characterized by being prepared between the 
above-mentioned light source and an irradiated plane. 

[0032] While arranging the above-mentioned main reflecting mirror to a field perpendicular to an optical 
axis through the light source, it is characterized by arranging the above-mentioned auxiliary reflecting 
mirror from a field perpendicular to an optical axis through the light source. 
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[0033] The above-mentioned auxiliary reflecting mirror is characterized by being the parabolic mirror 

which has arranged the above-mentioned light source in the abbreviation focal location. 

[0034] The above-mentioned auxiliary reflecting mirror is characterized by being the spherical mirror 

which has arranged the above-mentioned light source to the abbreviation center position. 

[0035] The above-mentioned auxiliary reflecting mirror is characterized by having opening which does 

not bar the light irradiated by the irradiated plane from the above-mentioned main reflecting mirror. 

[0036] It is characterized by having used as the ring-like parabolic mirror the auxiliary reflecting mirror 

which is in a light source side most, and using other auxiliary reflecting mirrors as a ring-like spherical 

mirror. 

[0037] It is characterized by using all the auxiliary reflecting mirrors as a ring-like spherical mirror. 
[0038] The above-mentioned auxiliary reflecting mirror is characterized by making the above- 
mentioned main reflecting mirror reflect further the light directly irradiated by the irradiated plane in the 
light from the above-mentioned light source. 

[0039] The aperture of the above-mentioned main reflecting mirror is characterized by being almost 
equal to the path of an irradiated plane. 

[0040] The above-mentioned auxiliary reflecting mirror is characterized by reflecting in the main 
reflecting mirror all the light that is not irradiated by the irradiated plane with the above-mentioned main 
reflecting mirror. 

[0041] The lighting system of this invention is characterized by having the following elements, 
(a) The main reflecting mirror which reflects the light from the light source and the (b) above-mentioned 
light source which emits light, and irradiates an irradiated plane, the lens which inputs into an irradiated 
plane at least the light irradiated directly in the light from the (c) above-mentioned light source, and is 
outputted to an irradiated plane. 

[0042] The above-mentioned main reflecting mirror is characterized by being the parabolic mirror which 
has arranged the above-mentioned light source in the abbreviation focal location. 
[0043] The above-mentioned main reflecting mirror is characterized by being the spheroid mirror which 
has arranged the above-mentioned light source in the abbreviation focal location of a side far from an 
irradiated plane. 

[0044] The lighting system of this invention is characterized by having the following elements, 
(a) A lens almost equal to the distance of the focal location of a side with the focal distance near 
[ arrange the light source and the (b) above-mentioned light source which emit light in the abbreviation 
focal location of a side far from an irradiated plane, and it is prepared between the abbreviation focus of 
the side near an irradiated plane, and an irradiated plane at a spheroid mirror and the (c) above- 
mentioned opening with opening, and / the above-mentioned spheroid mirror ] an irradiated plane, and 
the above-mentioned opening. 

[0045] The lighting system of this invention is characterized by having the following elements, 
(a) The parabolic mirror which is formed in some reflecting mirrors between openings and the irradiated 
planes of a spherical mirror with opening, and the (c) above-mentioned spherical mirror, and has a focus 
in the abbreviation center position of the above-mentioned opening while arranging the light source and 
the (b) above-mentioned light source which emit light to an abbreviation center position and a reflecting 
mirror consists of the diffusing surface. 

[0046] The lighting system of this invention is characterized by having the following elements, 
(a) Arrange the light source and the (b) above-mentioned light source which emit light in the 
abbreviation focal location of a side far from an irradiated plane. It is prepared from the opening edge of 
the spheroid mirror which has an opening edge in an irradiated plane side, and the (c) above-mentioned 
spheroid mirror to the abbreviation focus of the side near the irradiated plane of the above-mentioned 
spheroid mirror. The parabolic mirror which is formed between openings and the irradiated planes of the 
cone reflecting mirror of the shape of a ring which has opening and opening prepared between irradiated 
planes, and the (d) above-mentioned cone reflecting mirror, and has a focus in the abbreviation center 
position of the above-mentioned opening. 

[0047] The lighting system of this invention is characterized by having the following elements. 
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(a) while arranging the light source and the (b) above-mentioned light source which emit light to an 
abbreviation center position - between a center position and irradiated planes ~ the path of an irradiated 
plane, and abbreviation - a lens with a focal distance it is prepared in a spherical mirror and the (c) 
above-mentioned opening with opening of an equal path, and almost equal [ the above-mentioned 
spherical mirror ] to the distance of a center position and the above-mentioned opening. 
[0048] The lighting system of this invention is characterized by having the following elements, 
(a) The plane mirror which reflects the light from an attachment lens and the (d) above-mentioned 
attachment lens which was prepared between the light source and the (b) above-mentioned light source 
which emit light, and an irradiated plane, was prepared in the side far from the irradiated plane of the 
main lens which has arranged the above-mentioned light source in the abbreviation focal location, and 
the (c) above-mentioned light source, and has arranged the above-mentioned light source in the 
abbreviation focal location. 

[0049] The lighting system of this invention is characterized by having the following elements. 

(a) The 1st and the 2nd parabolic mirror which have arranged the light source which emits light, and the 

(b) above-mentioned light source in the abbreviation focal location. 

[0050] The lighting system of this invention is characterized by having the following elements, 
(a) The parabolic mirror which arranges the light source and the (b) above-mentioned light source which 
emit light in the abbreviation focal location of a side far from an irradiated plane, is formed between the 
spheroid mirror and the (c) above-mentioned opening which have opening in the side near an irradiated 
plane, and an irradiated plane, and has a focal location in the abbreviation focal location of the side near 
the irradiated plane of the above-mentioned spheroid mirror. 

[0051] The lighting system of this invention is characterized by having the following elements, 
(a) The parabolic mirror which arranges the light source and the (b) above-mentioned light source which 
emit light to an abbreviation center position, is formed between the spherical mirror and the (c) above- 
mentioned opening which have opening in an irradiated plane side, and an irradiated plane, and has a 
focal location in the abbreviation center position of the above-mentioned spherical mirror. 
[0052] The above-mentioned lighting system is further characterized by preparing a lens between an 
irradiated plane and the light source. 
[0053] 

[Function] By having the focal distance as which the main reflecting mirror was determined based on 
the path of an irradiated plane, the lighting system of this invention irradiates the light from the light 
source efficiently at an irradiated plane. 

[0054] Since the focal distance of the main reflecting mirror is determined by the rate of light and the 

angular distribution of light which are irradiated by the irradiated plane, to an irradiated plane, it does 

not have futility and irradiates light with sufficient parallelism to an optical axis. 

[0055] The focal distance of the main reflecting mirror is about 1 of path of irradiated plane/4, by [ of 

the path of an irradiated plane ] having about 1/of focal distances of 4, is shot ON to an irradiated plane 

and maintained at a condition with suitable rate and luminous intensity of last light. 

[0056] The lighting system of this invention uses the spheroid mirror for the main reflecting mirror, and 

converges light on the focus of another side by arranging the light source in one focal location. 

[0057] By having two or more auxiliary reflecting mirrors, the lighting system of this invention uses the 

light from the light source efficiently. 

[0058] The auxiliary reflecting mirror of this invention is prepared between the light source and an 
irradiated plane, and makes available light which is not used between the light source and an irradiated 
plane. 

[0059] Since the main reflecting mirror of this invention is carrying out the outlet of the main reflecting 
mirror to to the location of the light source, the value of an aspect ratio becomes large and it makes the 
inclination of the light to an optical axis small. On the other hand, an auxiliary reflecting mirror is 
prepared in order to compensate the fault that the light which is not used when the aspect ratio became 
high increases. 

[0060] Since an auxiliary reflecting mirror is a parabolic mirror which has arranged the light source in 
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the focal location, the light emitted from the light source is reflected in an optical axis and parallel, and 
light which is not used from the first is made available. 

[0061] Since an auxiliary reflecting mirror is a spherical mirror which has arranged the light source to 
the center position, the light emitted from the light source is again reflected in the light source, and light 
which was not used from the first is made available. 

[0062] An auxiliary reflecting mirror does not bar the light which has opening and is emitted from a 
lighting system. 

[0063] When there are two or more auxiliary reflecting mirrors, the light which is not used by changing 
the class of auxiliary reflecting mirror is reflected in the different direction, and suppose that it is 
available. 

[0064] When there are two or more auxiliary reflecting mirrors, the light which is not used by using all 
auxiliary reflecting mirrors as a spherical mirror is reflected in the light source, and suppose that it is 
available. 

[0065] Since an auxiliary reflecting mirror reflects in the main reflecting mirror the light directly 
irradiated by the irradiated plane from the light source, while preventing that the light which is not a 
parallel ray is irradiated by the irradiated plane from the light source, light currently directly irradiated 
by the irradiated plane from the light source is made into a parallel ray, and an irradiated plane is 
irradiated. 

[0066] When the aperture of the main reflecting mirror is equal to the path of an irradiated plane, the 
diameter of an optical path and the path of an irradiated plane become equal, and light can use without 
futility. 

[0067] Since an auxiliary reflecting mirror reflects in a main reflecting mirror all the light that is not 
irradiated by the irradiated plane with the main reflecting mirror, all the light from the light source 
becomes available. 

[0068] Since it outputs to an irradiated plane after the lighting system of this invention inputs into a lens 
the light irradiated by the direct irradiated plane from the light source, the light directly irradiated by the 
irradiated plane becomes a parallel ray with a lens. 

[0069] Since the main reflecting mirror is a parabolic mirror which has arranged the light source in the 

focal location, the light reflected by the main reflecting mirror serves as a parallel ray. 

[0070] Since the main reflecting mirror is a spheroid mirror which has arranged the light source in one 

focal location, the light from the light source converges on the focal location of another side. 

[0071] The lighting system of this invention arranges the light source to one focus of a spheroid mirror, 

and converges the reflected light on the focus of another side. The light which converged on the focus of 

another side serves as a parallel ray with a lens, and is irradiated by the irradiated plane from opening. 

[0072] By arranging the parabolic mirror which has a focus in opening of a spherical mirror, the lighting 

system of this invention reflects irregularly within a spherical mirror, and irradiates the light which 

carried out outgoing radiation from opening as an parallel light with a parabolic mirror while it arranges 

the light source at the core of a spherical mirror. 

[0073] The lighting system of this invention arranges the light source to one focus of a spheroid mirror, 
and converges light on the focus of another side in a cone reflecting mirror and a spheroid mirror. The 
light which converged is irradiated as a parallel ray by the parabolic mirror. 
[0074] The lighting system of this invention arranges the light source to the center position of a 
spherical mirror, and emits a parallel ray with the lens prepared in opening. 

[0075] The lighting system of this invention reflects in a front face the light irradiated behind the light 
source by arranging the main lens and an attachment lens before and after the light source, and arranging 
a plane mirror behind an attachment lens. 

[0076] The lighting system of this invention makes the focus of two parabolic mirrors share, and 
arranges the light source in that focal location. Therefore, two lighting systems can be obtained to the 
one light source, and light is irradiated at a 2-way. 

[0077] The lighting system of this invention irradiates the light which converged on the focus of another 
side in the spheroid mirror as a parallel ray with a parabolic mirror by arranging the light source to one 
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focus of a spheroid mirror, and making the focus of another side, and the focus of a parabolic mirror 
share. 

[0078] The lighting system of this invention arranges the light source at the core of a spherical mirror, 

and irradiates a parallel ray with the parabolic mirror which has a focal location in that center position. 

[0079] The lighting system of this invention prepares a lens to the light outputted from the various 

lighting systems mentioned above, and a parallel ray is converged or it changes the converging light into 

a parallel ray. 

[0080] 

[Example] 

Example 1. drawing 1 is drawing showing an example of the lighting system of this invention. The 
parabolic mirror with which 10 becomes the light source and 1 1 becomes the main reflecting mirror in 
drawing, the spherical mirror with which 16 becomes an auxiliary reflecting mirror, the irradiated plane 
from which 100 is set as the exposure object of light, such as a liquid crystal panel, and 200 are fields 
perpendicular to an optical axis through the light source 10. a is the path of an irradiated plane and 
shows the case of a= 60mm in this example. L is the optical path length from a lighting system to an 
irradiated plane 100, and shows the case of L= 50mm in this example. F is the focal distance of the main 
reflecting mirror 11. The light source 10 is arranged in the focal location of a parabolic mirror 1 1. It is 
reflected by the parabolic mirror 11, and the light emitted from the light source 10 serves as a parallel 
ray, and is irradiated by the irradiated plane 100. On the other hand, the light source 10 is arranged in the 
center position of a spherical mirror 16. It is reflected by the spherical mirror 16 and the light irradiated 
from the light source 10 is again reflected in the light source 10. The light source is passed, or it passes 
near the light source, and is reflected by the parabolic mirror 11, and the light reflected by the spherical 
mirror serves as a parallel ray, and is irradiated by the irradiated plane. The opening edge of a parabolic 
mirror 1 1 exists to the field 200 perpendicular to an optical axis through the light source. On the other 
hand, through the light source, from the field 200 perpendicular to an optical axis, a spherical mirror 16 
carries out a semi-sphere-like form, and exists. However, opening is carried out the core [ an optical 
axis ] so that the beam of light emitted from a parabolic mirror 1 1 may not be barred. The diameter of a 
parabolic mirror 1 1 is almost the same as that of the path a of an irradiated plane, and the light emitted 
from a parabolic mirror 1 1 is irradiated to an irradiated plane 100 without futility as it is. On the other 
hand, the spherical mirror is constituted so that the light which is not reflected by the parabolic mirror 
may be reflected in a parabolic mirror. 

[0081] Drawing 2 is drawing showing the focal distance dependency of the efficiency for light 
utilization of the lighting system shown in drawin g 1 . The axis of abscissa of a property Fig. shown in 
drawin g 2 is the focal distance F of the main reflecting mirror. Moreover, an axis of ordinate is the rate 
of the light by which incidence is carried out to an irradiated plane 100. In drawing 2 , a is the path of an 
irradiated plane 100, as mentioned above. When the focal distance F of the main reflecting mirror is 
enlarged gradually, the rate of the light irradiated by the irradiated plane decreases. For example, 
although the percentage of light that the focal distance F of the main reflecting mirror is irradiated by the 
irradiated plane when smaller than a/4 is about 100%, when the focal distance F of the main reflecting 
mirror is made into a/3, the rate of the light by which incidence is carried out to an irradiated plane falls 
just over or below 70%. Furthermore, when the focal distance of the main reflecting mirror is made into 
a/2, the rate of the light by which incidence is carried out to an irradiated plane becomes 40% order. 
Thus, the rate of the light by which incidence is carried out to an irradiated plane decreases by enlarging 
the focal distance of the main reflecting mirror. 

[0082] Drawing 3 is drawing showing the angular distribution of light. Drawing 3 shows that luminous 
intensity changes based on the include angle from an optical axis. When a focal distance F is a/6, light 
will be irradiated in the range of a large include angle. On the other hand, when a focal distance F is a/2, 
light with a small inclination will be irradiated to an optical axis. When a focal distance F is a/4, the 
focal distance F shows the in-between value of a/2 and a/6. While irradiating light effectively to an 
irradiated plane 100 from the property Fig. shown in drawing 2 and drawin g 3 , in order to irradiate with 
somewhat sufficient parallelism to an optical axis, it can be judged that it is appropriate to make the 
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focal distance of the main reflecting mirror into a/4. 

[0083] Since the die length of finite is in the light source even when the light emitted from the light 
source is reflected and it is going to make it a parallel ray, as mentioned above, it does not necessarily 
become a parallel ray but the inclination has distribution of finite. This variance is proportional to the 
die length (arc length) of the light source, and inversely proportional to the diameter and aspect ratio of 
the main reflecting mirror (the die length of the diameter / the main reflecting mirror of the main 
reflecting mirror). Therefore, enlarging the aspect ratio of enlarging the diameter of the main reflecting 
mirror and the main reflecting mirror makes a variance decrease. It leads to enlarging size of a lighting 
system and is not desirable to enlarge the diameter of the main reflecting mirror. Then, the lighting 
system by this example enlarges the aspect ratio of the main reflecting mirror or more with two by 
pressing down the opening edge of the main reflecting mirror 1 1 even to the field 200 perpendicular to 
an optical axis through the light source, and making the die length of the main reflecting mirror small. 
For example, if an aspect ratio is set to 4, since distribution will become abbreviation half, the 
parallelism of light to irradiate increases. Enlarging the aspect ratio of the main reflecting mirror means 
that much light which is not reflected by the main reflecting mirror arises. The auxiliary reflecting 
mirror in this example returns and uses for the main reflecting mirror the light which is not reflected by 
the main reflecting mirror. 

[0084] The lighting system applied to this example as mentioned above In the lighting system which 
parallelism is good, and is efficient and irradiates the light emitted from the light source to an optical 
axis at an irradiated plane The light emitted from said light source between the main reflecting mirror 
for irradiating said irradiated plane, and said main reflecting mirror and said irradiated plane It is 
characterized by the thing with the diameter of opening which does not bar mostly the light which the 
light directly irradiated out of said irradiated plane from said light source is returned to said main 
reflecting mirror, and said irradiated plane is irradiated through said main reflecting mirror, and is 
irradiated by said irradiated plane from said main reflecting mirror mostly established for the auxiliary 
ring-like reflecting mirror. 

[0085] Moreover, it is characterized by for the focal distance having used for the main reflecting mirror 
the parabolic mirror of the path of an irradiated plane set to 4 about 1/, and having allotted the light 
source mostly to the focal location and using the spherical mirror of the shape of a ring of said parabolic 
mirror from which a center position turns into a location of said light source mostly at an auxiliary 
reflecting mirror. 

[0086] Drawing 4 is drawing showing other configurations of the lighting system of this invention. The 
lighting system shown in drawing 4 uses the parabolic mirror for the main reflecting mirror. Moreover, 
the parabolic mirror is used as well as the auxiliary reflecting mirror. The light source is prepared in the 
focal location of two parabolic mirrors. It is reflected by the main reflecting mirror, and the light emitted 
from the light source serves as a parallel ray, and is irradiated by the irradiated plane. Moreover, the 
light emitted from the light source is once returned to the main reflecting mirror with an auxiliary 
reflecting mirror, serves as a parallel ray from the main reflecting mirror, and is irradiated by the 
irradiated plane. Moreover, also in the lighting system shown in drawing 4 , a focal distance uses for the 
main reflecting mirror the parabolic mirror of the path of an irradiated plane mostly set to one fourth, 
and the ring-like parabolic mirror of said parabolic mirror with which the light source is mostly allotted 
to a focal location, and a focal location turns into a location of said light source mostly at an auxiliary 
reflecting mirror is used. 

[0087] Drawing 5 is drawing showing other configurations of the lighting system of this invention. In 
drawing 5 , the spherical mirror is used as an auxiliary reflecting mirror. When using a spherical mirror 
as an auxiliary reflecting mirror, the light reflected by the spherical mirror passes the light source or near 
the light source, and is returned to the main reflecting mirror. The light returned to the main reflecting 
mirror serves as a parallel ray with a parabolic mirror, and is irradiated by the irradiated plane. In the 
lighting system shown in drawing 5 , a focal distance uses for the main reflecting mirror the parabolic 
mirror of the path of an irradiated plane mostly set to one fourth, and the ring-like spherical mirror of 
said parabolic mirror with which the light source is mostly allotted to a focal location, and a center 
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position turns into a location of said light source mostly at an auxiliary reflecting mirror is used. 
[0088] Drawing 6 is drawing showing the configuration of the lighting system of this invention. The 
lighting system shown in drawing 6 uses the spheroid mirror for the main reflecting mirror. The light 
source is arranged to one focus of a spheroid mirror. Moreover, the spherical mirror is used as an 
auxiliary reflecting mirror. The light source is arranged in the center position of a spherical mirror. It is 
reflected by the spheroid mirror, and the light emitted from the light source is emitted so that it may 
converge on another focus of a spheroid mirror. Cone-like light is irradiated by the irradiated plane by 
arranging an irradiated plane in the location where a beam of light converges. In this case, although it is 
not irradiating the parallel light source, if the cone-like light source is used, light can be efficiently 
irradiated to an irradiated plane with small size. 

[0089] It passes near the light source or the light source, and is reflected by the spheroid mirror, and the 
light reflected by the spherical mirror serves as the cone-like velocity of light similarly, and is irradiated 
by the irradiated plane. The lighting system shown in drawing 6 uses a spheroid mirror for the main 
reflecting mirror, and a side [ it is far from the irradiated plane of said spheroid mirror ] allots the light 
source mostly to a focal location, and it uses for the auxiliary reflecting mirror the ring-like spherical 
mirror with which a center position turns into a location of said light source mostly. 
[0090] Drawing 7 is drawing showing the configuration of the lighting system of this invention. The 
point that the lighting system shown in drawing 7 differs from the lighting system shown in drawing 6 
arranges a spheroid mirror and a spherical mirror bordering on a field perpendicular to an optical axis 
through the light source. Thus, by cutting a spheroid mirror in respect of being perpendicular to an 
optical axis through the light source, the aspect ratio of a lighting system can become high and a 
variance can be reduced. 

[0091] Drawing 8 is drawing showing the configuration of the lighting system of this invention. The 
point which serves as the description in drawing 8 is a point of having prepared two or more auxiliary 
reflecting mirrors. The 1st auxiliary reflecting mirror nearest to the main reflecting mirror is a parabolic 
mirror. The auxiliary reflecting mirror after the 2nd auxiliary reflecting mirror is a spherical mirror. It is 
because the light in which using the auxiliary reflecting mirror after the 2nd auxiliary reflecting mirror 
as a spherical mirror was reflected by the spherical mirror follows the same optical path as the optical 
path of the light which carried out incidence to a spherical mirror, and is reflected and it is returned to 
the light source. That is, it is for making it returned to the main reflecting mirror, without barring the 
light reflected by the spherical mirror with other auxiliary reflecting mirrors. Since the light reflected by 
the parabolic mirror becomes a parallel ray, it will have an optical path barred by other auxiliary 
reflecting mirrors when the auxiliary reflecting mirror after the 2nd auxiliary reflecting mirror is put in 
order as a parabolic mirror. Therefore, the auxiliary reflecting mirror after the 2nd auxiliary reflecting 
mirror needs to be a spherical mirror. Thus, compared with the case where only one auxiliary reflecting 
mirror which was mentioned above by preparing two or more auxiliary reflecting mirrors is prepared, 
size of a lighting system can be made small. Furthermore, light which was not able to be used is made 
available only with one auxiliary reflecting mirror. Therefore, preparing two or more auxiliary reflecting 
mirrors is contributing to two fields of the miniaturization of a lighting system, and a deployment of 
light. 

[0092] In the lighting system which parallelism is good, and is efficient and irradiates the light to which 
the lighting system shown in drawing 8 as mentioned above is emitted from the light source to an optical 
axis at an irradiated plane The light emitted from said light source between the main reflecting mirror 
for irradiating said irradiated plane, and said main reflecting mirror and said irradiated plane It is 
characterized by the thing with the diameter of opening which does not bar the light which the light 
directly irradiated out of said irradiated plane from said light source is returned to said main reflecting 
mirror, and said irradiated plane is irradiated through said main reflecting mirror, and is irradiated by the 
irradiated plane from said main reflecting mirror mostly established for the auxiliary ring-like reflecting 
mirror. 

[0093] Moreover, it is characterized by for the focal distance having used for the main reflecting mirror 
the parabolic mirror of the path of an irradiated plane set to 4 about 1/, and using the ring-like spherical 
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mirror with which a center position all turns into a light source location mostly at other auxiliary 
reflecting mirrors at the auxiliary reflecting mirror which is in said parabolic mirror side most using the 
ring-like parabolic mirror with which a focal location turns into a light source location in ****. 
[0094] Drawing 9 is drawing showing the configuration of the lighting system of this invention. The 
case where the 1st auxiliary reflecting mirror of the lighting system which was in the lighting system 
shown in drawing 9 drawing 8 , and was shown is used as a spherical mirror is shown. That is, the case 
where two or more auxiliary reflecting mirrors of all are spherical mirrors is shown. Light reflected by 
the spherical mirror is made into a parallel ray by the parabolic mirror [ near the light source or the light 
source ], and is irradiated by the irradiated plane. The lighting system shown in drawing 9 as mentioned 
above is characterized by for the focal distance having used for the main reflecting mirror the parabolic 
mirror of the path of an irradiated plane mostly set to one fourth, and using for two or more auxiliary 
reflecting mirrors the ring-like spherical mirror with which a center position all turns into a light source 
location mostly. 

[0095] Drawing 10 is drawing showing the configuration of the lighting system of this invention. The 
point that the lighting system shown in drawing 10 differs from the lighting system shown in drawing 9 
is a point which arranges the main reflecting mirror and the auxiliary reflecting mirror bordering on a 
field perpendicular to an optical axis through the light source. By cutting the opening edge of the main 
reflecting mirror in respect of being perpendicular to an optical axis through the light source, as 
mentioned above, the aspect ratio of a main reflecting mirror becomes large, and the variance of light 
can be made small. 

[0096] Drawing 1 1 is drawing showing the configuration of the lighting system of this invention. The 
point used as the description of the lighting system shown in drawin g 1 1 is a point of using the spheroid 
mirror for the main reflecting mirror. The light source is arranged at one focus of a spheroid mirror. 
Moreover, an irradiated plane is arranged in the focal location of another side of a spheroid mirror, or its 
near. Two or more spherical mirrors are used as an auxiliary reflecting mirror, and the light source is 
arranged in the center position of each spherical mirror. Moreover, the diameter of opening of opening 
of each spherical mirror becomes small as it separates from the light source. When using a spheroid 
mirror, since light converges in the shape of a cone, opening is gradually made small so that opening of 
an auxiliary reflecting mirror may also suit the flux of light of the shape of the cone. The light which is 
not used can be efficiently returned to the main reflecting mirror by carrying out like this. 
[0097] A spheroid mirror is used for the main reflecting mirror, a side [ it is far from the irradiated plane 
of said spheroid mirror ] allots the light source mostly to a focal location, and the lighting system shown 
in drawing 1 1 as mentioned above is characterized by using for two or more auxiliary reflecting mirrors 
the ring-like spherical mirror with which a center position all turns into a location of said light source 
mostly. 

[0098] Drawing 12 is drawing showing the configuration of the lighting system of this invention. The 
point that the lighting system shown in drawing 12 differs from the lighting system shown in drawing 1 1 
is a point which has arranged the main reflecting mirror and the auxiliary reflecting mirror bordering on 
a field perpendicular to an optical axis through the light source. In this way, the aspect ratio is enlarged. 
[0099] Drawing 13 is drawing showing the configuration of the lighting system of this invention. The 
main reflecting mirror of the lighting system shown in drawing 13 is a parabolic mirror. The path of this 
parabolic mirror is almost equal to the path of an irradiated plane. Thus, by making equal the path of the 
main reflecting mirror, and the path of an irradiated plane, a direct irradiated plane can be irradiated 
without extracting a beam of light, and a beam of light can use without futility. Moreover, the lighting 
system shown in drawing 13 set, and the spherical mirror is prepared between the light source and an 
irradiated plane. The light source is set at the core of this spherical mirror. This spherical mirror is a 
spherical mirror for reflecting in a parabolic mirror the light irradiated by the direct irradiated plane from 
the light source. The light irradiated by the direct irradiated plane from the light source is not a parallel 
ray. Therefore, this spherical mirror was prepared and the light irradiated by the direct irradiated plane is 
removed from the light source. It is reflected by the parabolic mirror [ near the light source or the light 
source ], and the light reflected by the spherical mirror serves as a parallel ray, and is irradiated by the 
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irradiated plane. 

[0100] The spherical mirror of the lighting system shown in drawing 13 should just be a spherical mirror 
which covers the range of a line (line shown by the dotted line in drawing 13 ) to which the opening 
edge of the main reflecting mirror was connected from the light source. By making a spherical mirror 
into the configuration which covers the range of this dotted line, all the light directly irradiated without 
the main reflective boundary from the light source can be returned to a main reflecting mirror, and light 
can be used effectively. 

[0101] It is characterized by to have prepared so that a center position may turn into a location of said 
light source mostly in the spherical mirror which returns the light emitted to said irradiated plane side 
without the main reflecting mirror for irradiating the light emitted from said light source in the lighting 
system which irradiates efficiently the light to which the lighting system shown in drawing 13 as 
mentioned above is emitted from the light source at an irradiated plane at said irradiated plane, and said 
main reflecting mirror to said main reflecting mirror, and irradiates said irradiated plane through said 
main reflecting mirror. 

[0102] Moreover, it is characterized by for the diameter of opening having used the parabolic mirror 
almost equal to the path of an irradiated plane for the main reflecting mirror, and allotting the light 
source to the focal location of said parabolic mirror. 

[0103] Drawing 14 is drawing showing the configuration of the lighting system of this invention. The 
point that the lighting system shown in drawin g 14 differs from the lighting system shown in drawing 13 
is a point which has arranged the main reflecting mirror and the auxiliary reflecting mirror bordering on 
a field perpendicular to an optical axis through the light source. In the lighting system shown in drawing 
14 , an auxiliary reflecting mirror is a spherical mirror. This spherical mirror has a semi- sphere-like form 
mostly. The light currently directly irradiated with the spherical mirror of the shape of this semi-sphere 
by the front face of a lighting system will be returned to the main reflecting mirror. The light returned to 
the main reflecting mirror serves as a parallel ray, and is irradiated by the irradiated plane. While 
making the aspect ratio of a lighting system high by taking such a configuration, light which is used by 
having made the aspect ratio high and is not is made available with the spherical mirror. 
[0104] Drawing 15 is drawing showing the configuration of the lighting system of this invention. The 
lighting system shown in drawing 15 uses the spheroid mirror for the main reflecting mirror. Moreover, 
the spherical mirror is used for the auxiliary reflecting mirror. The light source has been arranged to one 
focus of a spheroid, and the irradiated plane is arranged to the focal location of another side, or its near. 
The light source is arranged at the core of a spherical mirror. This spherical mirror should just cover 
between the lines (line shown by the dotted line in drawing 15 ) which connect the opening edge of the 
light source and a spheroid mirror. By arranging a spherical mirror in this way, all the light irradiated 
from the light source to the front face of a lighting system can be returned to a main reflecting mirror. 
[0105] Drawing 16 is drawing showing the configuration of the lighting system of this invention. The 
point that the lighting system shown in drawing 16 differs from the lighting system shown in drawing 15 
is a point which has arranged the main reflecting mirror and the auxiliary reflecting mirror bordering on 
a field perpendicular to an optical axis through the light source. The light source has been arranged to 
one focus and the light source is arranged at the core of a spherical mirror. While making the aspect ratio 
of a lighting system high by taking such a configuration, light which is used by having made the aspect 
ratio high and is not is made available with the spherical mirror. 

[0106] Example 2. drawing 17 is drawing showing the configuration of the lighting system of this 
invention. The point used as the description of the lighting system shown in drawing 17 is a point which 
arranges the lens between the light source and an irradiated plane. This lens is for making into parallel 
light light which is not the parallel light currently irradiated from the light source to the irradiated plane. 
Moreover, it is to also make into a parallel ray light which was not irradiated by the irradiated plane, and 
irradiate an irradiated plane in the light currently irradiated by the front face of a lighting system from 
the light source. The path of a lens is set up so that the range shown by the dotted line of drawing 17 can 
be covered. Moreover, it is because this lens becomes the hindrance of the parallel ray with the desirable 
direction near the light source as much as possible which stops having changed if the path of a lens was 
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not enlarged when a lens separated and was installed from the light source, and was reflected from the 
main reflecting mirror. 

[0107] As mentioned above, in the lighting system which irradiates efficiently the light emitted from the 
light source at an irradiated plane, since the light emitted from said light source is irradiated at said 
irradiated plane, this example is characterized by having prepared the lens for using a parabolic mirror 
or a spheroid mirror and irradiating the light of said parabolic mirror which allots the light source mostly 
to a focal location and is emitted to an irradiated plane side without said parabolic mirror or a spheroid 
mirror at said irradiated plane. 

[0108] Drawing 18 is drawing showing the configuration of the lighting system of this invention. The 
point that the lighting system shown in drawing 18 differs from the lighting system shown in drawing 17 
is a point of using the spheroid mirror for the main reflecting mirror. The light source is arranged at the 
focus of a lens, and light irradiated by the front face of a lighting system from the light source is made 
into a parallel ray with a lens, and irradiates an irradiated plane. Moreover, the light irradiated in the 
spheroid mirror serves as the cone-like flux of light, and is irradiated by the irradiated plane. 
[0109] Example 3. drawing 19 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 19 arranges the light source to one focus of a spheroid 
mirror. Moreover, opening of the part by the side of the irradiated plane of a spheroid mirror was carried 
out, and the lens is arranged. The light emitted from the light source condenses to the focus of another 
side of a spheroid mirror. The light which condensed is emitted to a lens and irradiated by the irradiated 
plane as a parallel ray with a lens. Thus, the light from the light source is irradiated by the irradiated 
plane without futility by carrying out opening of some spheroid mirrors. 

[0110] In the lighting system which irradiates efficiently the light to which the lighting system shown in 
drawing 19 as mentioned above is emitted from the light source at an irradiated plane A side [ it is far 
from the irradiated plane of said spheroid mirror ] allots the light source mostly to a focal location using 
a spheroid mirror. Between the focus of the side near said irradiated plane of said spheroid mirror, and 
said irradiated plane The diameter of opening has the effective area which becomes almost equal to the 
path of said irradiated plane, and is characterized by arranging a lens almost equal to the distance from 
the focus of a side with the focal distance near said irradiated plane of said spheroid mirror to said 
effective area on said effective area. 

[0111] Example 4. drawing 20 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 20 combines a spherical mirror and a parabolic mirror. 
The inside of a spherical mirror is the diffusing surface. The light source is arranged at the core of a 
spherical mirror, and the light emitted from the light source is diffused according to the diffusing 
surface. The focus of a parabolic mirror is located at the core of opening of a spherical mirror. The light 
which leaked from opening serves as a parallel ray with a parabolic mirror, and is irradiated by the 
irradiated plane. 

[0112] It is characterized by arranging the parabolic mirror of the spherical mirror with which a reflector 
consists of the diffusing surface in the lighting system which irradiates efficiently the light to which the 
lighting system shown in drawing 20 as mentioned above is emitted from the light source at an 
irradiated plane said effective area of said spherical mirror and whose focal plane allots said light source 
mostly to a center position, and prepares an effective area very small to said spherical mirror, and 
correspond with said irradiated plane side. 

[01 13] Example 5. drawing 21 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 21 consists of a spheroid mirror, a cone reflecting 
mirror, and a parabolic mirror. The light source is arranged at one focus of a spheroid mirror. Moreover, 
the top-most vertices of a cone reflecting mirror are the foci of another side of a spheroid mirror. 
Moreover, the focus of another side of a spheroid mirror is the focus of a parabolic mirror. It is reflected 
by the spheroid mirror etc. and the light emitted from the light source converges on the focus of another 
side. On the other hand, the light irradiated by the cone reflecting mirror from the light source is 
irradiated by the focus of a spheroid mirror, repeating reflection with a cone reflecting mirror. It is 
reflected by the parabolic mirror, and the light which converged on the focus of another side of a 
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spheroid mirror serves as a parallel ray, and is irradiated by the irradiated plane. 

[0114] In the lighting system which irradiates efficiently the light to which the lighting system shown in 
drawing 21 as mentioned above is emitted from the light source at an irradiated plane A side [ it is far 
from the irradiated plane of said spheroid mirror ] allots said light source mostly to a focal location 
using a spheroid mirror. A ring-like cone reflecting mirror is mostly prepared in said irradiated plane 
side from the effective area of said spheroid mirror to the focus of the side almost near the irradiated 
plane of said spheroid mirror, and it is characterized by arranging a parabolic mirror so that the effective 
area and focal plane of said cone reflecting mirror may be further in agreement with the irradiated plane 
side of said cone reflecting mirror. 

[0115] Drawing 22 is drawing showing the example of amelioration of the lighting system shown in 
drawing 21 . In drawin g 22 , the lens is prepared into the parabolic mirror. This lens is a lens for 
changing into a parallel ray the light directly irradiated from the focus of a parabolic mirror. A lens is 
arranged behind a spheroid mirror and he is trying to, lead the light which was not used in equipment to 
the interior of a spheroid mirror and a cone reflecting mirror through a lens on the other hand. As shown 
in drawing, the light which was made to pass a lens and was not used for the section inside-of-a-house 
section of a spheroid mirror and a cone reflecting mirror in equipment can be drawn by changing an 
optical path by a mirror etc. 

[0116] Example 6. drawin g 23 is drawing showing the lighting system of this invention. The lighting 
system shown in drawing 23 arranges the light source to the center position of a spherical mirror. 
Moreover, opening was prepared in some spherical mirrors and the lens is arranged. Light emitted from 
the light source is made into a parallel ray with a lens, and is irradiated by the irradiated plane. While 
arranging so that the focal location of a lens and the center position of a spherical mirror which were 
established in opening of a spherical mirror may be in agreement, light which irradiates an irradiated 
plane can be made into a parallel ray by arranging the light source in the focal location (center position). 
[0117] In the lighting system which irradiates efficiently the light to which the lighting system shown in 
drawing 23 as mentioned above is emitted from the light source at an irradiated plane, it is characterized 
by the thing of a spherical mirror for which the effective area was prepared so that said light source 
might be mostly allotted to a center position and the diameter of opening might become almost equal to 
the path of said irradiated plane from the core of said spherical mirror at said irradiated plane side, and 
the lens with a focal distance almost equal to the distance from the core of said spherical mirror to said 
effective area was arranged on said effective area. 

[0118] Example 7. drawing 24 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 24 is equipped with the main lens and the attachment 
lens. The light source is arranged in the focal location of the main lens and an attachment lens. The 
plane mirror is arranged behind an attachment lens. The light emitted to the main lens side from the light 
source serves as a parallel ray via the main lens, and is irradiated by the irradiated plane. On the other 
hand, the light irradiated by the attachment lens from the light source serves as a parallel ray with an 
attachment lens, and is irradiated by the plane mirror. A plane mirror reflects the irradiated light. The 
reflected light passes an attachment lens and the light source, or near the light source, and incidence is 
carried out to the main lens. And it considers as a parallel ray with the main lens, and an irradiated plane 
irradiates. The light irradiated by the backside of the light source can also be used effectively by 
considering as such a configuration. 

[0119] The lighting system shown in drawing 24 as mentioned above arranges the light emitted from the 
light source in accordance with an optical axis in the lighting system which irradiates an irradiated plane 
efficiently in order of a plane mirror, an attachment lens, the light source, the main lens, and an 
irradiated plane, and a focal distance is characterized by using a lens almost equal to the distance from 
the light source to a lens for an attachment lens and the main lens. 

[0120] Example 8. drawing 25 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 25 is constituted by two parabolic mirrors. The light 
source is arranged in the common focal location of two parabolic mirrors. Thus, the light emitted from 
the light source can be effectively used by the main reflecting mirror's becoming 2 pairs and existing 
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forward and backward. Although the light emitted behind the light source was not able to be used 
effectively especially conventionally, the light emitted to which before and after the light source can also 
be effectively used by making it a configuration as shown in drawing 25 . In addition, although the case 
where the parabolic mirror of a pair is used is shown when shown in drawing 25 , you may be the case 
where the spheroid mirror of a pair is used. Or one side may be a parabolic mirror and another side may 
be a spheroid mirror. Or you may be the case where a spherical mirror is used. Moreover, although the 
case where the two main reflecting mirrors are used is shown when shown in drawing 25 , you may be 
the case where the three main reflecting mirrors or the four main reflecting mirrors are used. Moreover, 
although the case where two or more main reflecting mirrors exist is shown when shown in drawing 25 , 
an auxiliary reflecting mirror which was mentioned above is prepared, or a lens is prepared, and you 
may make it aim at a deployment of light. 

[0121] Example 9. drawing 26 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 26 shows the example which combined the spheroid 
mirror and the parabolic mirror. The light source is arranged to one focus of a spheroid mirror. 
Moreover, the focus of a parabolic mirror is made in agreement with the 2nd focus of a spheroid mirror. 
The light emitted from the light source arranged at one focus converges on the focus of another side. 
Since the focus of this another side is the focus of a parabolic mirror, the light which converged on the 
focus of another side serves as a parallel ray from a parabolic mirror, and is emitted. 
[0122] Example 10. drawing 27 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 27 shows the case where a spherical mirror and a 
parabolic mirror are combined. The light source is put on the focal location of a parabolic mirror while it 
is put on the core of a spherical mirror. It is reflected by the spherical mirror, and the light emitted to the 
spherical mirror from the light source passes along the light source or its near again, and is irradiated by 
the parabolic mirror. A parabolic mirror conducts and outputs the light to a parallel ray. Moreover, the 
light outputted to the front face of direct lighting equipment is changed and outputted to a parallel ray 
from the light source by having the lens. 

[0123] Example 11. drawing 28 is drawing showing the configuration of the lighting system of this 
invention. The point used as the description of the lighting system shown in drawing 28 is a point of 
having changed the light of the shape of the cone into the parallel ray with the lens, after generating the 
light which converges in the shape of a cone. The case where cone-like light was being generated using 
a spheroid mirror was in various kinds of lighting systems mentioned above. Although the light of the 
shape of such a cone is irradiated at a direct irradiated plane, it may be desirable to irradiate a parallel 
ray. In such a case, as shown in drawing 28 , a cone-like beam of light can be made into a parallel ray 
using a lens. When shown in drawing 28 , the case where put in a convex lens between the 2nd focus of 
a spheroid mirror and an irradiated plane, and a parallel ray is generated is shown. When putting in a 
lens between the 1st focus and the 2nd focus and generating a parallel ray, it can attain by inserting a 
concave lens between the 1st focus and the 2nd focus. 

[0124] In addition, although not illustrated, a beam of light may be converged or you may make it make 
it emit by inserting a lens to the parallel ray generated in various kinds of lighting systems mentioned 
above, it should be changed according to the demand of the system by which the lighting system is used 
what kind of beam of light is irradiated to an irradiated plane, and it prepares a lens between a lighting 
system and an irradiated plane — the beam of light of the shape of a parallel ray to a cone - or 
conversion to a parallel ray from a cone-like beam of light can be performed. Moreover, the diameter of 
an optical path can be changed by using a lens. Moreover, it becomes possible by inserting two or more 
lenses to perform more complicated conversion. 
[0125] 

[Effect of the Invention] As mentioned above, since it has the focal distance as which the main reflecting 
mirror was determined based on the path of an irradiated plane according to this invention, the light 
from the light source can be efficiently irradiated to an irradiated plane. 

[0126] Moreover, since the focal distance of the main reflecting mirror is determined by the rate of light 
and the angular distribution of light which are irradiated by the irradiated plane according to this 
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invention, a desired light can be irradiated to an irradiated plane. 

[0127] Moreover, according to this invention, since the focal distance of the main reflecting mirror is 
about 1 of path of irradiated plane/4, according to the size of an irradiated plane, size of the main 
reflecting mirror can be made small. 

[0128] Moreover, according to this invention, the light from the light source can be efficiently 
converged by using a spheroid mirror. 

[0129] Moreover, according to this invention, since it has two or more auxiliary reflecting mirrors, the 
light from the light source can be used efficiently. Moreover, size of a lighting system can be made 
small by having made the auxiliary reflecting mirror into plurality. 

[0130] Moreover, according to this invention, the light which is not used for an irradiated plane can be 
used by preparing an auxiliary reflecting mirror between the light source and an irradiated plane. 
Moreover, according to this invention, by passing along the light source and arranging the main 
reflecting mirror to a field perpendicular to an optical axis, the value of an aspect ratio becomes large 
and the parallelism of a beam of light increases. Moreover, even when using the main reflecting mirror 
with which the aspect ratio became high by having the auxiliary reflecting mirror, light can be irradiated 
without futility to an irradiated plane. 

[0131] Moreover, according to this invention, since the parabolic mirror is used for the auxiliary 
reflecting mirror, light reflected by the auxiliary reflecting mirror can be made into a parallel ray. 
[0132] Moreover, according to this invention, since an auxiliary reflecting mirror is a spherical mirror, 
the light reflected by the auxiliary reflecting mirror can be returned to the light source. 
[0133] Moreover, according to this invention, since the auxiliary reflecting mirror has opening, the light 
irradiated by the irradiated plane from the main reflecting mirror is not barred. 

[0134] Moreover, according to this invention, light which follows a different path by using one of two or 
more auxiliary reflecting mirrors as a parabolic mirror, and using others as a spherical mirror, and is not 
used is made available. 

[0135] Moreover, according to this invention, since two or more auxiliary reflecting mirrors of all were 
used as the spherical mirror, light can be reflected in the light source, without being interfered by other 
auxiliary reflecting mirrors. 

[0136] Moreover, since the light irradiated by the direct irradiated plane from the light source is 
reflected in the main reflecting mirror according to this invention, it prevents that the light which is not 
is irradiated with a parallel ray to an irradiated plane. 

[0137] Moreover, according to this invention, since the aperture of the main reflecting mirror is equal to 
the path of an irradiated plane, all the light from the main reflecting mirror is irradiated by the irradiated 
plane, and can perform a deployment of light. 

[0138] Moreover, according to this invention, all the light that cannot be used only with the main 
reflecting mirror can be used with an auxiliary reflecting mirror. 

[0139] Moreover, according to this invention, the light directly irradiated by the irradiated plane can be 
changed into a parallel ray with a lens, and an exposure side can be irradiated. 
[0140] Moreover, according to this invention, since the main reflecting mirror is a parabolic mirror, a 
parallel ray is generable. 

[0141] Moreover, according to this invention, since the main reflecting mirror is a spheroid mirror, the 
beam of light which converges in the shape of a cone is generable. 

[0142] Moreover, according to this invention, opening can be prepared in a spheroid mirror and the light 
emitted from this opening can be changed into a parallel ray with a lens. 

[0143] Moreover, according to this invention, a lighting system can be constituted using a spherical 
mirror and a parabolic mirror. 

[0144] Moreover, according to this invention, a lighting system can be constituted by combining a 
spheroid mirror, a cone reflecting mirror, and a parabolic mirror. 

[0145] Moreover, according to this invention, the spherical mirror and lens which have opening can 
constitute a lighting system. 

[0146] Moreover, according to this invention, a lighting system can be constituted using two lenses and 
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plane mirrors. 

[0147] Moreover, according to this invention, the light emitted before and after the light source using 
two parabolic mirrors can be used effectively. 

[0148] Moreover, according to this invention, a lighting system can be constituted using a spheroid 
mirror and a parabolic mirror. 

[0149] Moreover, according to this invention, a lighting system can be constituted using a spherical 
mirror and a parabolic mirror. 

[0150] Moreover, according to this invention, it can change into a condensing beam of light with a lens, 
or the condensing beam of light generated from various lighting systems which mentioned above the 
parallel ray generated by various lighting systems which were mentioned above can be changed into a 
parallel ray with a lens. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the light source which emits the lighting-system (a) light which has the following 
elements, and the focal distance determined based on the path of the (b) irradiated plane. The auxiliary 
reflecting mirror in which the above-mentioned main reflecting mirror is made to reflect a part of [ at 
least ] light of the light which is not irradiated by the irradiated plane in the light from the main 
reflecting mirror which is a parabolic mirror which has arranged the above-mentioned light source in the 
abbreviation focal location, reflects the light from the above-mentioned light source, and irradiates an 
irradiated plane, and the (c) above-mentioned light source. 

[Claim 2] The focal distance of the above-mentioned main reflecting mirror is a lighting system 
according to claim 1 characterized by what it opts for based on the angular distribution of the light 
comparatively irradiated by the irradiated plane of the light irradiated by the irradiated plane. 
[Claim 3] The focal distance of the above-mentioned main reflecting mirror is a lighting system 
according to claim 2 characterized by being the abbreviation 1/4 for the path of an irradiated plane. 
[Claim 4] The auxiliary reflecting mirror in which' the above-mentioned main reflecting mirror is made 
to reflect a part of [ at least ] light of the light which is not irradiated by the irradiated plane in the light 
from the main reflecting mirror and the (c) above-mentioned light source which used the spheroid mirror 
which has arranged the light source which emits the lighting-system (a) light which has the following 
elements, and the (b) above-mentioned light source in the abbreviation focal location of a side far from 
an irradiated plane. 

[Claim 5] Two or more auxiliary reflecting mirrors in which the above-mentioned main reflecting mirror 
is made to reflect a part of [ at least ] light of the light which is not irradiated by the irradiated plane in 
the light from the main reflecting mirror which irradiates the light from the light source and the (b) 
above-mentioned light source which emits the lighting-system (a) light which has the following 
elements at an irradiated plane, and the (c) above-mentioned light source. 

[Claim 6] The above-mentioned auxiliary reflecting mirror is a lighting system according to claim 3, 4, 
or 5 characterized by being prepared between the above-mentioned light source and an irradiated plane. 
[Claim 7] The lighting system according to claim 6 characterized by arranging the above-mentioned 
auxiliary reflecting mirror from a field perpendicular to an optical axis through the light source while 
arranging the above-mentioned main reflecting mirror to a field perpendicular to an optical axis through 
the light source. 

[Claim 8] The above-mentioned auxiliary reflecting mirror is a lighting system according to claim 6 
characterized by being the parabolic mirror which has arranged the above-mentioned light source in the 
abbreviation focal location. 

[Claim 9] The above-mentioned auxiliary reflecting mirror is a lighting system according to claim 6 
characterized by being the spherical mirror which has arranged the above-mentioned light source to the 
abbreviation center position. 

[Claim 10] The above-mentioned auxiliary reflecting mirror is a lighting system according to claim 8 or 
9 characterized by having opening which does not bar the light irradiated by the irradiated plane from 
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the above-mentioned main reflecting mirror. 

[Claim 11] The lighting system according to claim 5 characterized by having used as the ring-like 
parabolic mirror the auxiliary reflecting mirror which is in a light source side most, and using other 
auxiliary reflecting mirrors as a ring-like spherical mirror. 

[Claim 12] The lighting system according to claim 5 characterized by using all the auxiliary reflecting 
mirrors as a ring-like spherical mirror. 

[Claim 13] The above-mentioned auxiliary reflecting mirror is a lighting system according to claim 9 
characterized by making the above-mentioned main reflecting mirror reflect further the light directly 
irradiated by the irradiated plane in the light from the above-mentioned light source. 
[Claim 14] The lighting system according to claim 13 with which the aperture of the above-mentioned 
main reflecting mirror is characterized by being almost equal to the path of an irradiated plane. 
[Claim 15] The above-mentioned auxiliary reflecting mirror is a lighting system according to claim 13 
characterized by reflecting in the main reflecting mirror all the light that is not irradiated by the 
irradiated plane with the above-mentioned main reflecting mirror. 

[Claim 16] The main reflecting mirror which reflects the light from the light source and the (b) above- 
mentioned light source which emits the lighting-system (a) light which has the following elements, and 
irradiates an irradiated plane, the lens which inputs into an irradiated plane at least the light irradiated 
directly in the light from the (c) above-mentioned light source, and is outputted to an irradiated plane. 
[Claim 17] The above-mentioned main reflecting mirror is a lighting system according to claim 16 
characterized by being the parabolic mirror which has arranged the above-mentioned light source in the 
abbreviation focal location. 

[Claim 18] The above-mentioned main reflecting mirror is a lighting system according to claim 16 
characterized by being the spheroid mirror which has arranged the above-mentioned light source in the 
abbreviation focal location of a side far from an irradiated plane. 

[Claim 19] A lens almost equal to the distance of the focal location of a side with the focal distance near 
[ arrange the light source and the (b) above-mentioned light source which emit the lighting-system (a) 
light which has the following elements in the abbreviation focal location of a side far from an irradiated 
plane, and it is prepared between the abbreviation focus of the side near an irradiated plane, and an 
irradiated plane at a spheroid mirror and the (c) above-mentioned opening with opening, and / the 
above-mentioned spheroid mirror ] an irradiated plane, and the above-mentioned opening. 
[Claim 20] The parabolic mirror which is formed in some reflecting mirrors between openings and the 
irradiated planes of a spherical mirror with opening, and the (c) above-mentioned spherical mirror, and 
has a focus in the abbreviation center position of the above-mentioned opening while arranging the light 
source and the (b) above-mentioned light source which emit the lighting-system (a) light which has the 
following elements to an abbreviation center position and a reflecting mirror consists of the diffusing 
surface. 

[Claim 21] The light source and the (b) above-mentioned light source which emit the lighting-system (a) 
light which has the following elements are arranged in the abbreviation focal location of a side far from 
an irradiated plane. It is prepared from the opening edge of the spheroid mirror which has an opening 
edge in an irradiated plane side, and the (c) above-mentioned spheroid mirror to the abbreviation focus 
of the side near the irradiated plane of the above-mentioned spheroid mirror. The parabolic mirror which 
is formed between openings and the irradiated planes of the cone reflecting mirror of the shape of a ring 
which has opening and opening prepared between irradiated planes, and the (d) above-mentioned cone 
reflecting mirror, and has a focus in the abbreviation center position of the above-mentioned opening. 
[Claim 22] while arranging the light source and the (b) above-mentioned light source which emit the 
lighting-system (a) light which has the following elements to an abbreviation center position - between 
a center position and irradiated planes ~ the path of an irradiated plane, and abbreviation - a lens with a 
focal distance it is prepared in a spherical mirror and the (c) above-mentioned opening with opening of 
an equal path, and almost equal [ the above-mentioned spherical mirror ] to the distance of a center 
position and the above-mentioned opening. 

[Claim 23] The plane mirror which reflects the light from an attachment lens and the (d) above- 
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mentioned attachment lens whicn was prepared between the light source and the (b) above-mentioned 
light source which emit the lighting-system (a) light which has the following elements, and an irradiated 
plane, was prepared in the side far from the irradiated plane of the main lens which has arranged the 
above-mentioned light source in the abbreviation focal location, and the (c) above-mentioned light 
source, and has arranged the above-mentioned light source in the abbreviation focal location. 
[Claim 24] The 1st and the 2nd parabolic mirror which have arranged the light source which emits the 
lighting-system (a) light which has the following elements, and the (b) above-mentioned light source in 
the abbreviation focal location. 

[Claim 25] The parabolic mirror which arranges the light source and the (b) above-mentioned light 
source which emit the lighting-system (a) light which has the following elements in the abbreviation 
focal location of a side far from an irradiated plane, is formed between the spheroid mirror and the (c) 
above-mentioned opening which have opening in the side near an irradiated plane, and an irradiated 
plane, and has a focal location in the abbreviation focal location of the side near the irradiated plane of 
the above-mentioned spheroid mirror. 

[Claim 26] The parabolic mirror which arranges the light source and the (b) above-mentioned light 
source which emit the lighting-system (a) light which has the following elements to an abbreviation 
center position, is formed between the spherical mirror and the (c) above-mentioned opening which have 
opening in an irradiated plane side, and an irradiated plane, and has a focal location in the abbreviation 
center position of the above-mentioned spherical mirror. 

[Claim 27] claims 1-26 characterized by the above-mentioned lighting system preparing a lens between 
an irradiated plane and the light source further - a lighting system given in either. 
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[Drawing 4] 
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[Drawing 8] 
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[Drawing 11] 
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[Drawing 17] 
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[Drawing 32] 
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[Drawing 21] 




[Drawing 22] 
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